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ABSTRACT 


This thesis is a study of the feasibility of manning the 
airwings of a fifteen carrier force by FY 1990. An initial 
review of the history of the carrier force and the composition 
of its airwings and the manpower requirements needed to man 
them was accomplished. Manpower studies were conducted of 
the 131X/132X designators for officers and for eleven selected 
enlisted aviation ratings (AD, AE, AME, AMH, AMS, AO, AW, AT, 
AW, AX and PR). Specific predictive information used included 
personnel attrition, retention, promotion and accession data. 
All of this information was processed by an APL computer pro- 
gram designated MANMOD, which allowed projection of manpower 
requirements and personnel supply data forward to the year 
1990. The MANMOD model permitted estimation of the acces- 
Sions and retention requirements for the officer designators 
and enlisted ratings chosen for study. This projection of 
data provided predictions on whether current-day policies 
will meet future billet requirements or whether chances in 
policies will nave to be made in order to man a fifteen- 
Carrier force. This thesis indicates serious problems in 
manning if present supply and requirements trends continue. 


The thesis also identifies other manpower problem areas. 
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Peon ODUCT.ON 


The manning of the all-volunteer force has been a problem 
Since its inception. Without the draft to produce a steady 
flow of personnel into the armed forces, it has become neces- 
sary for those in command to examine, in depth, the adminis- 
trative policies which affect the maintenance of a strong, 
peace-time volunteer force. In the face of the present 
administration's avowed commitment to expand the size of the 
Navy to a six hundred ship force, which will embody a fifteen 
aircraft carrier complement, the feasibility of providing 
trained personnel for such a force by FY 1990 becomes a 
critical question. 

This thesis addresses itself to the study of the airwings 
mumeme FY 1990 fifteen carrier force. Its purpose is to dis- 
cover whether the projected billet requirements can be met, 
and to identify serious problem areas. Such a Seudy 1s of 
potential value to the Navy in that it identifies those rates 
and designators which may have personnel shortfalls over the 
next decade. 

To accomplish this study, a review was initially made of 
past and present data relating to three major factors which 
control the effective manning of all the armed services: 


attrition, retention and accession. 


eZ 





The cost, both in financial terms and in operational 
readiness, of the attrition rate cannot be minimized, nor 
can the impact of low retention rates through both the 
Memeamedical officer rank structure and the enlisted struc- 
ture. The shortage of mid-management personnel, especially 
in the aviation community, is a matter of great concern. 

The civilian aviation job market virtually relies on the 
military to train its technicians and pilots. Low enlisted 
pay scales, particularly in the first few years of service, 
and the noncommensurate salaries paid to aviators, coupled 
with various other factors such as family Separations, have 
combined to make the offer of civilian employment attractive. 
Civilian aviation expansion projections for the next decade 
offer no decline in demand for trained and experienced 
personnel. 

Beyond the question of attrition and retention is the 
problem of accessing sufficient personnel to compensate for 
losses and to provide needed growth. As this thesis will 
State, the pool of potential officers and enlistees 1s shrink- 
ing rapidly over the upcoming ten years at the very time when 
demand for personnel is seen as sharply increasing. 

An APL program designated MANMOD was utilized in this 
thesis to project personnel accession, retention and attri- 
tion data to the year 1990 in order to provide predictions 
of areas of personnel shortages or overages in the fifteen- 


carrier airwing manning complement. This model allows for 


Ee 





the determination of the impacts of changes in accession, 
retention, promotion and attrition on future manpower 
availability. 

The next chapter of this thesis investigates the size 
and role of today's carrier force and its present airwing 
Manning status. It will also discuss the proposed future 
Carrier strength requirements. Chapter III will present a 
study of past and present aviation officer and enlisted 
retention and attrition data. Chapter IV will utilize the 
APL program MANMOD to predict aviation officer and enlisted 
supply vs. demand in FY 1990, uSing billet numbers, and 
accession, attrition, retention and promotion rates as var- 
lables. Finally, in Chapter V, conclusions are drawn con- 
cerning the feasibility of manning the FY 1990 fifteen 


Carrier force. 
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Zi. NATURE OF PROBLEM 


Every branch of the Armed Forces must, by definition, 
Bperate to fill the defense needs of this country as set out 
by the Department of Defense and, further, do so within the 
confines of the budgetary restrictions placed upon it by the 
Congress. The Navy, no less than any of its fellow services, 
has over the years undergone changes mandated by the various 
administrations in response to their views of the perceived 
threat to this country. 

meets not Surprising, then, to find that in the course 
of these years the demands and expectations placed upon the 
Navy have varied with the state of foreign relations, national 
Opinion, technological progress and economic constraints. 

The United States Navy in FY 81 finds itself with a mul- 
titude of present and future manpower problems. Retention 
of trained personnel and recruitment of suitable potential 
rated personnel and officers has become of crucial concern 
to the service, particularly in light of the latest fleet 
force projections outlined by the Secretary of the Navy 
(SECNAV). John Lehman, Jr., the present Secretary of the 
Navy, stated [Ref. 1]: 

fiemere at a Major turning point in the history of our 
nation, with a new turn in policy which includes a 
Stronger Navy. The President is totally committed to 


a stronger naval force to cover a three ocean require- 
ment and protect the sea lanes. 


ins 





We will have a 600-ship Navy built around fifteen 
battle groups. 
Pee CARRIER FORCE 

Two decades ago the carrier force numbered 24; of that 
number 15 were considered attack carriers (CV's or CVN's 
for nuclear powered types) and 9 were anti-submarine warfare 
(ASW) carriers. 

Table I shows there has been a slow and steady decline in 
the number of carriers from 1964 until the present force of 
mye ts CV/CVN's [Ref. 2]. This in itself might be considered 
unusual because the time frame encompassed the Viet Nam con- 
flict. The naval force remained fairly steady until the 
withdrawal of American support from Viet Nam, and then there 
was a steady decline in the number of Navy ships [Ref. 3]. 
This steady decline in ships of all types, not only in air- 
craft carriers, is more dramatically shown in Figure 1 where 
the total active fleet force of ships can be seen to bottom 
out at around 415 in number [Ref. 4]. In a decade and a half, 
the number of ships was reduced by slightly over 54 percent. 
The number of ships planned was on the increase during the 
Ford administration, but shipbuilding cuts by the Carter ad- 
Ministration reduced the number of ships projected for the 
1990's [Ref. 5]. Included in this shipbuilding budget cut was 
a CVN. Since this thesis deals with the manning of carrier 
airwings in particular, it is worthy of mention that inherent 


in the reduction of the carrier force is the simultaneous 
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FORD/CARTER PROJECTIONS OF NUMBERS 
OF GENERAL PURPOSE SHIPS 
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Source: Estimates of Mabie aia Officer Force Structure 


Required to Man the Projected Naval Combatant 
Forces of 1980's and 1990's. Naval Postgraduate 
peneocw Leenmicat Report, NPS 55-80-0115, October 
1980. 


Figure l 
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reduction in requirements for airwing personnel, both officer 


and enlisted. 


Pee CARRIER ROLE 

Another factor leading to the present Situation was a 
change in the naval carrier role. The last of the World War 
II (WW II) carriers used for ASW left active service in FY 73. 
Until this time there had been two types of aircraft carriers, 
or rather, two different roles for an aircraft carrier. The 
Main role was to project airpower, accomplished with the 
Gueer and attack aircraft of the attack carrier [Ref. 6]. 
The second role was ASW. The ASW carrier's job was to aid 
Mmmeprotection of the attack carriers from the submarine threat. 
This job, ASW, was also given to other ships, but the CVS's 
could extend this protection further from the CV/CVN's. The 
ASW ships were also part of the air defense net covering the 
CV/CVN's from air attacks [{Ref. 7]. 

In order to keep the extended coverage that ASW aircraft 
could give the carrier, the two roles were combined into a 
Single carrier operation. Carriers were required to carry 
fighter, attack and ASW aircraft. This, of course, reduced 
the number of fighters and attack aircraft, and therefore 
decreased the amount of projected power a CV/CVN could pro- 
duce [Ref. 8]. To correct this deficit, the Navy asked for 
and received, after constant Congressional battles, larger 
and larger carriers until reaching the Nimitz class carriers 


of today [{Ref. 9]. 
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See REGENT CARRIER FORCE 

Pagure 2 shows the present carrier force level and the 
projected force strength through year 2010 [Ref. 10]. The 
aircraft carrier Lexington (ATV-16) operates as a training 
Peer zer and is not counted as one of the 13 CV/CVN's. 

In 1983, the Coral Sea (CV-43) was to have taken over 
the training carrier Lexington's role and become ATV-43. The 
USS Vinson (CVN-70), when commissioned in FY 82, would then 
have maintained the carrier force strength at thirteen. The 
last of the WW II type carriers, the Midway (CV-41), would 
have been decommissioned in FY 85, with the new CVN-71, as 
yet unnamed, becoming operational to replace her. This would 
have kept the force level at thirteen until the end of the 
1990's, at which time the retirement of the Forrestal (CV-59) 
would have decreased the number to twelve. The new thirteenth 
Carrier to replace the Forrestal fell afoul of the Carter 


administration's budget cuts [Ref. 1l]. 


D. PRESENT AIRWING MANNING 

In holding the carrier force steady in number, the number 
of airwings would have also remained at its current level 
(eleven airwings). (It should be explained that there are 
only eleven airwings for thirteen carriers, because there are 
usually two carriers in the Service Life Extension Program 
(SLEP)). SLEP requires placing a carrier into a shipyard for 
a period of approximately two years. At the present time, 


the SLEP program is taking longer than two years to complete 
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PRESENT/PROJECTED CARRIER FORCE 
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1. AVI-16 operates as a training ship and is based at Pensacola, 
Florida. It is anticipated that CORAL SEA (43) will replace 
LEXINGTON in the training role about 1983. 


2. Tentative Service Life Extension Program under consideration 
for these ships. 


3. Tentative two year Service Life Extension Program Schedule. 
source: Janes Fighting Ships 1980-1981 Edition, Franklin Watts Inc., 


New York 


Figure 2 
ee 





ieee rehabilitation of aircraft carriers. At the time of 
this writing, the USS Enterprise (CVN-65) has been in the 


Shipyard for almost three years. 


Pee ERCEIVED THREAT 
While the United States has been decreasing the number 
of ships in its Navy, the Soviets have been increasing 
theirs, until they now have a Superiority in number of fleet 
Ships. This superiority has changed the U.S. Government's 
view on the size of our own Navy [Ref. 12]. Figure 3 shows 
how perceived threat affects force structure and manning 
Structures [{Ref. 13]. The Reagan administration is committed 
to increasing our Navy from approximately 440 combat capable 
ships presently to a force of 600 by the end of FY 90 [Ref. 
14]. Why this sudden turn around? It is in response to the 
belief that the Soviets have equalled, if not surpassed, the 
U.S. in naval power. Following is part of a speech delivered 
by Vice Admiral Ernest R. Seymore, Commander Naval Air Sys- 
tems Command, as part of a briefing for industry [Ref. 15]. 
For years we have acknowledged that the Soviet Union 
held a quantitative lead in military equipment, but be- 
lieved that our qualitative lead would more than compen- 
sate for this. It is time to reexamine that belief and 
to reject the complacency that went with it. 

During the decade of the 1970's the Soviets made a 
major advance in the development and production of defense 
Material and, as a consequence, will enter the 1980's in 
a dramatically different defense posture than they had as 
they entered the 1970's. Their objective was to chal- 
lenge the United States lead in defense technology while 


Maintaining their numerical advantage. They have had 
a remarkable degree of success in achieving that objective 
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by making an enormous investment, and by maintaining 
an unwavering emphasis on technology. 


In sum, we see the Soviets entering the decade of 
the 1980's with a commitment to compete in equality 
with United States weapon systems. 

This line of thought was also supported by the Secretary of 
the Navy when asked for a frank appraisal of U.S. military 
preparedness [Ref. 16]. 

Overall our capability today is in a very dangerous 
position.....we have lost both our naval and strategic 
nuclear edge of superiority. As an island nation we 
must maintain military naval superiority. 

I can assure you all today.....we are finished with 
being second best. 

PeeeeeROPOSED CARRIER STRENGTH 

To increase the Navy's size with new ships would take a 
major effort in shipbuilding. Figure 4 shows a new projected 
carrier force that will increase from thirteen to fifteen 
attack carriers--which will be the nucleus of a fifteen 
battle group force [Ref. 17]. 

In order to achieve this increase from thirteen to f1if- 
teen CV/CVN's, the Lexington (ATV-16) will remain the train- 
ing carrier [Ref. 18]. The Coral Sea (CV-43) will enter 
SLEP and continue on active duty as an attack carrier. This 
will bring the carrier force up to fourteen when the Vinson 
(CVN-70) makes its appearance in FY 82. The fifteenth 
Carrier would in all probability be the unnamed CVN-71. 


To maintain the force at fifteen past FY 85, the Midway 


(CV-41) would not be decommissioned. Whether it would enter 
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PROPOSED/PROJECTED CARRIER FORCE 





CARRIERS HULL YEARS 
NOTE _NAMES ee oe Bom 902 199) 2000 2005 2010 
ea a 
MGEECIONY (34) 99 —=4-————————--—-——--_--____-_______ 
Sn 7 2 
MIDWAY (41) -~+—~---—-- -—-—-—-_-__-- 
FORRESTAL (59) ---—-4--—-----—--—-—---—-——- 
SARATOGA (60) --——-4---—---— a 
RANGER (61) ——-----——~--— ee 
INDEPENDENCE (62) -——-—————-- 4 -- —_-—---- —-—-- —-- 
3. KITTY HAWK (63) —-————-———- fea a 
ser ATTeNG4)) ————————-—__—____ 4#—————— 
3 ENTERPRISE (65) ---—--——---~-—--—-—— 4--—-----—----—--- —- - + - —-- 
3 AMERICA (66) --—---—---—---—- —- --- - 4 - -- —— - -- - - - + - 
3 KENNEDY (67) eee ne nn nn 
5 NIMITZ (68) ----———----—~—-+- - +--+ - +--+ f 
Sy) EISENHOWER (69) -——————-—-----—-—________-________-4_-____ 
VINSCN Fy a 
reooxX 7) ee 


1980 1985 1990 1995 2000 2005 2010 
Notes: YEARS 
1. AVI-16 continues to operate as a training ship. 
2. CV-34 ORISKANY brought back into service 
3. Tentative schedule (SLEP) under consideration for these ships. 
4. Tentative two year SLEP schedule. 


source: Janes Fighting Ships 1980-1981 Edition, Franklin Watts inc., 
New York City, and the Department of the Navy, CP-0Ol. 


Figure 4 
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SLEP at that time is not known. The Navy has also expressed 
the desire to bring the Oriskany (CV-43) out of mothballs 
and use it as an amphibious support ship manned by two 
Marine A-4 Skyhawk attack aircraft wings. 

Table II shows the time schedule and manning levels 
suggested by the Navy to Congress [Ref. 19]. This proposal 
was not accepted for the FY 81 budget, but the Navy hopes 
to again place it into the budget for FY 82, and this time 
get it approved. 

Table III shows the projected timetable for Naval car- 
riers and for increases in other force levels [Ref. 20]. 
This table does not include the ATV carrier in its count. 

A major problem the Navy faces in the increase in carrier 
forces iS providing the necessary manpower at the times 
needed [Ref. 21]. 

With the Coral Sea (CV-43) remaining on line and the 
Vinson (CVN-70) entering into service, the Navy already has 
one airwing less than it needs. (By having two carriers in 
SLEP and eleven active carriers, there is only a requirement 
for eleven airwings. But, with having twelve active, there 
would be a need for twelve airwings in order to have each 
Carrier perform its combined ship/airwing training prior to 
deployment. One airwing could support two carriers, but this 
would leave the airwing/squadrons without enough time for 
their required one year of shore-based training.) A naval 


aixrwing for the Oriskany (CV-34) is not required, because, 
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MANPOWER REQUIREMENTS FOR THE ORISKANY 


Ey 82 BY 63 


meamOLficers/1285 Enlisted 116 Officers/2085 Enlisted 





ORISKANY manpower requirements with an added 30 percent 
standard factor for shore and sea billets other than those 
billets required for squadron manning. 


Pr 2 Ng tei 


96 Officers/1671 Enlisted PSinOorercers/27)) Enlisted 


Airwing requirements vary with number and mix of aircraft 
in wing. 
Range of airwing options beginning in FY 83. 
Ess 
Minimum (40 aircraft) 92 Officers/922 Enlisted 


Maximum (60 aircraft) 189 Officers/1342 Enlisted 


Range of airwing options with an added 30 percent standard 
factor for shore and sea billets other than those billets re- 
guired for squadron manning. 


Minimum (40 aircraft) 120 Officers/1606 Enlisted 


Maximum (56 aircraft) 247 Officers/1606 Enlisted 


Total ORISKANY airwing manpower requirements with an added 
30 percent factor for shore and sea billets other than those 
Billets required for squadron manning. 


FY 82 og 13h) 
Minimum (40 aircraft) SGeOrty 167i) Eni Z/ IV NOEt/ 3946 Eni: 
Maximum (56 aircraft) 96 Off/1671 Enl S92 7Ort, 4317 —-=snl 
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as stated previously, Marine aviators are scheduled to man 
the Oriskany's squadrons. 

One reason the Navy has had to maintain only eleven air- 
wings for thirteen carriers is the existence of the SLEP 
program. If, however, the SLEP program is shortened so more 
carriers can be deployed, a greater airwing shortage will 
immediately be felt by the Navy. (If the SLEP program is 
reduced to one year intervals in order for the United States 
to cover all its carrier commitments, then there would have 
to be one airwing for each carrier.) (An airwing can have 
two deployments of six month duration and one year ashore 
for training during a two-year SLEP program. In this way 
airwings can move between ships and cover all commitments. 
But if the SLEP program is lessened to one year, the air- 
wing/squadrons would have to deploy with a particular carrier 
and train ashore while that carrier was in SLEP. pet one inie 
would then be available to that carrier for their combined 
ship/fairwing training cycle. . This would not allow the air- 
wing to be utilized on another carrier.) The suggestion that 
SLEP may be changed and a greater number of alrwings required 
is based on the number of carriers needed to fulfill commit- 
ments as listed by ocean: one in the North Atlantic for the 
North Atlantic Treaty Organization (NATO) commitment, two in 
the Mediterranean, one or two in the Indian Ocean, and at 
least one, and perhaps two, in the Pacific Ocean. This would 


entail a force anywhere from five to seven carriers at sea 


ag 





meee given time. If the normal six-month deployment per 
carrier is maintained with one carrier working up its air- 
wing and the ship's new crew, one in the yards for overhaul, 
with its airwing working its new personnel into the squadron, 
then fifteen to twenty-one carriers would be needed to main- 
tain the global commitments of the United States. (Prior 

to the Soviet's placing ships in the Indian Ocean, the 
standard carrier deployment length was six months. This 
length of time was selected because it helped retention. 
Longer deployments are said to cause higher attrition rates 
because of family separation. At this time, the standard 
deployment length is eight months, so that the United States 
can keep a carrier in the Indian Ocean.) 

To help meet the carrier commitment, the Navy has asked 
for two more Nimitz class carriers to be approved and built 
before the end of this decade. Congress may not want to 
approve these large Nimitz class carriers, as in the past 
they have favored smaller, less costly carriers. [Ref. 22]. 

The larger carriers have two roles, as previously stated, 
attack and ASW, while at this time the smaller carriers could 
only do one role effectively. Also, if Congress chose 
smaller carriers, the surface Navy would require more man- 
power to run these additional ships than to man a large, 
Single Nimitz class carrier. The average size crew for a 
Nimitz class carrier is 3300 men, officers and enlisted, 


whereas the smaller Forrestal class requires 2800 men. 
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It seems, therefore, that it might take 5600 men to man the 
two smaller ships which would be required to replace the 


Pemvesz class carrier. 


G. MANNING 

The approximate airwing manning levels needed to man 
the present carrier force are shown in Table IV. It can be 
seen that as the carrier class changes, so does the require- 
ment for airwing manpower change. From the Midway class to 
the larger Nimitz class carrier there is a required 32 per- 
cent increase in number of officers and a 72 percent increase 
in the enlisted force to support the new airwing. The num- 
bers given are for maximum manpower requirements, and may 
change depending on whether the carrier force wants fewer 
Or more attack aircraft. In other words, a carrier may 
increase or decrease its deck load (number of aircraft a 
Carrier can accommodate) depending on its mission [Ref. 23]. 

To investigate thoroughly the manpower requirements of 
the airwings, it is necessary to divide the personnel into 
officer and enlisted, and to separate these by designator 
and grade, and by rating and paygrade. The Squadron Manning 
Documents (SQMD's) will be used for this purpose. First, it 
is necessary to make a determination as to what type of 
Squadron will be used in a model airwing's composition. 
Normally an airwing for a larger carrier (Nimitz class) 


Meerates 85 to 95 aircraft .consisting of the following: 


Bal 





TABLE IV 


TYPICAL CARRIER AIRWING MANPOWER FORCE BREAKDOWN 


CARRIER = TOTAL SIZE ORE Terk ENLISTED 
LEXINGTON crc 0 0 0 
ORISKANY (34) 0 0 0 
MIDWAY (41) 1800 270 Pe 0 
CORAL SEA (42) 1800 2 50 
FORRESTAL (59) 21 ae S10 1794 
SARATOGA (60) Za 0 520 1794 
RANGER (oa) 20 S56 1794 
INDEPENDENCE (62) Zee 5G 1794 
KITTY HAWK (6:3 ) Zee t 356 oe 
CONSTELLATION (64) ZS 0 356 1794 
PoeeRE RISE co) 2400 356 2044 
AMERICA (66) 2400 520 2044 
KENNEDY (67) 2400 350 2044 
NIMITZ (68) 3000 356 2644 
EISENHOWER ord) S000 520 2644 
VINSON 0) 3000 56 2644 
XAXXKX 7 As) 3000 356 2644 


Note. There is a 32 percent increase in officer billets and 
a 72 percent increase in enlisted billets from the 
Midway class to the Nimitz class of carriers. These 
increases are due to the increase of aircraft on the 
larger Nimitz class carriers 


Seurce: Janes SPcimenomios 1980-1981 Edition, prank. in 
Wates inc., New York, N.Y. 
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* Two fighter squadrons consisting of 24 F-+4 Phantoms 
or F-14 Tomcats (at this time the F-4 Phantoms are 
being phased out and the F-14 Tomcat is the primary 
fighter aircraft; its SQMD will be used in this thesis 
for projected fighter squadron manpower requirements). 


Two light attack squadrons of 24 A-7 Corsairs. The 
A-7 Corsairs will start to be replaced by the F/A-18 
Hornet in FY 83, but the replacement rate may increase 
or decrease depending on the production of the new 
aircraft and whether or not the Oriskany (CV-34) is 
recommissioned. If the Oriskany (CV~-34) is recom- 
missioned and Marine A-4 Skyhawks are used on it, this 
could step up introduction of the F/A-18 Hornet into 
the Navy [Ref. 24]. Because of the uncertainty of the 
plans and progress of the F/A-18 Hornet, all manpower 
requirements will be projected from the A~7 Corsair 
SQMD....(See Table V for schedule of phase out of A-4's 
and A-7's). 


- One medium attack squadron of 12 A-6 Intruders and 4 
KA~6D tanker aircraft. 


* One ASW squadron of 10 S-3 Scout aircraft. 


- One ASW squadron of 6 SH~-3 Sea King Helicopters for 
plane guard/ASVW. 


¢ Smaller squadrons or detachments of 3 RF-8-reconnais- 

Sance aircraft. (At a later date, 2 F-14 Tomcats may 

be configured as photo reconnaissance aircraft.) Four 

EA-~6B Prowler Electronic Warfare aircraft, and 4 E~2 

Hawkeye Early-Warning/Control aircraft. 
The Midway class carriers cannot accommodate the full airwing 
as described above, and normally would not operate the RF-8's, 
one-half of the SH-3's (as cargo helicopters and possibly for 
Meme Guard), or any of the S-3's [Ref. 25]. 

Based on this composition of a typical carrier airwing 
force, an examination will be made of the officer recuire- 
Ments for each of the above squadrons using SQMD's. A sample 


officer SQMD can be seen in Table VI. (All other relevant 


officer SQMD's are in Appendix A.) Tables VII through IX 
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show the designator and grades for officers of various air- 
mang Compositions for a large carrier (Nimitz class). Tables 
X through XII show the designator and grades for officers of 


various airwing compositions for a small carrier (Midway class). 


TABLE V 


F/A-18 REPLACEMENT (PHASE OUT) SCHEDULE 


--------------- YEAR------------------- 
SQUADRON 83 84 85 86 87 
F-4 USN 2 Z 0 0 0 
A-7 USN 0 2 4 2 4 
F-4 USMC 2 i 2 2 1 
A-4 USMC 0 0 i 1 i 
Total 4 5 a 7 7 


Source: NTP A-50-7703, Chief of Naval Operations 
OP-112D32. 


The information in Tables VIII and XI was utilized in the 
construction of Table XIII. Table XIII shows the total air- 
wing manpower requirements over the next decade. This is 
done in two ways. First, sections Al, A2, A3 of Table XIII 
utilize the assumption of two small carriers being in service 
until FY 88, when two added Nimitz class carriers presently 
being proposed by the Navy would come into service. This, 

of course, proposes that both carriers are funded by Congress 


and are built at the same time. Second, sections Bl, B2 and 
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B3 of Table XIII calculate manpower projections based on 

| meme Carriers only. Table XIII, sections Bl, B2 and B3, 
will give a larger number of officer personnel required, but 
could be more accurate than the numbers in sections Al, A2 
and A3 because the small carriers often leave their excess 
airwing personnel in strategic points ashore in case the 
carrier has need of them quickly or a change in roles is 
dictated [{Ref. 26]. Although they are not on the carriers 
as part of the airwing, the remaining aircraft and personnel 


are on a standby basis and could be counted. 


TABLE VI 
AIRCRAFT SQUADRON MANPOWER DOCUMENT 
A-6E/KA-6D OFFICER 


10 A-6E/4KA-6D AIRCRAFT SQUADRON 


a RON ia a SS SS 
Designator W2 O01 02 03 04 O15 TOTAL 
130X 2 2 
31X 14 5 2 Zit 
13 2X Ike 6 2 Za 
1520 1 1 
1630 a a 2 
6330 1 it 
7360 i i 
2380 1 il 
TOTAL 2 al 28 eZ > 2 a0 


pource: OPNAVINST 5320.298A, Chief of Naval Operations 
Ge liC2. 
a5 





TABLE VII 
LARGE CARRIER AIRWING OFFICER PERSONNEL 


(AARWING CONSUSTING CF (1)A-6, (2)A-7, 
Cette eee oy ze —4, (1)S-3, (1)SH-3 
and (1)RF-8 SQUADRONS ) 


a eS = Ra ee SS 
Designator W- 2 Ol 02 03 04 05 
hs OX eZ 
a LX 88 54 27 8 
ioe Xx 74 30 14 
520 3 6 3 
1630 10 i 
B00 iL 
6330 Z 
6380 i 
p32 2 
7360 6 
7380 8 
TOTAL 16 14 ao 92 44 20 


source: Varicus OPNAVINST for squadrons listed above. 
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Gao, Cee) E-2, (1) 
GiyS=3,00))obe-s and (1)RF- 
a a Rank 
Designator W2 O1 02 03 
130xX 
i231. X 90 2 
2X 74 30 
1520 5 4 
1630 10 a 
3100 3 
5330 2 
6380 3 
W321 2 
7360 6 
7380 8 
TOTAL 16 18 165 oi 
eeurce: 


fabir ViTT 


LARGE CARRIER AIRWING OFFIC 


ER PERSONNEL 


(AIRWING CONSISTING OF 


Bewoy (2) b= ie; 
8 SQUADRONS) 


7a 
118 
> 14 


Le 


46 20 356 


Various OPNAVINST for squadrons listed above. 
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TABLE IX 


LARGE CARRIER AIRWING OFFICER PERSONNEL 


(AIRWING CONSISTING OF 


(1)A-6, (1)E-2, (1)EA-6, (2 
(2) F/A-18, 
a a Rank 

Designator W2 Onk Q2 03 
130X 
3X a2 46 
132X 74 oe 
520 5 4 
i630 10 BE 
500 S 
5330 2 
6380 3 
732) Z 
7360 6 
7386 6 
TOTAL 14 18 167 86 
Source: 


pea wa Cl ys=3, 


Ges eeand (1)RF=8 SQUADRONS) 


14 


46 20 So 


Various OPNAVINST for squadrons listed above. 
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eX 
ea X 
SX 
S20 
1630 
6330 
6380 
Poel 
7360 
7380 


TOTAL 


Sseurce: 


TABLE X 
SMALL CARRIER AIRWING OFFICER PERSONNEL 


(AIRWING CONSISTING OF (1)A-6, (2)A-7, 


(1)E-2, (1)EA-6, (2) F-4 and (1)SH-3 SQUADRONS) 


aaa EE eee ene Se ra me ee a ae 
eee cee ee CC TOPAL 

10 10 

62 38 Me 3 124 

28 Zu a: 90 

3 6 1 10 

8 1 2 

il a 

ii 1 

1 i 

6 6 

6 6 

bs oe eZee 67 Sa es: 258 


Various OPNAVINST for squadrons listed above. 
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TABLE XI 
SMALL CARRIER AIRWING OFFICER PERSONNEL 


(AIRWING CONSISTING OF (1)A-6, (2)A-7, 


eee 2, Cl jeA=G,  (2)F-14, (1)SH-3 SQUADRONS) 


i ————— SE SO I a eal 
Designator W2 Ol 02 03 04 05 TOTAL 
es OX 10 10 
ies 1X 64 36 ans > 124 
eo 2 X D0 ou a 90 
1520 5 4 3 eZ 
1630 8 a 9 
00 Z 2 
6330 a a 
6380 3 3 
yes] i i 
7360 6 6 
7380 6 6 
TOTAL v2 5 23 65 53 15 264 
source: Various OPNAVINST for squadrons listed above. 
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i a SR col A laa se oe te cs 
Designator W2 Ol 02 03 04 05 
130X 10 
3 1X 66 oe eS 5 
32K 58 Ze ce 
20 > 4 3 
1630 8 Hl 
3100 2 
6330 Ee 
6380 e 
7321 a 
7360 6 
7380 4 
TOTAL Pe 5 IL AAS 62 oe in 
source: Various OPNAVINST for squadrons listed above. 


TABLE XII 
SMALL CARRIER AIRWING OFFICER PERSONNEL 


(APeWlNG CONStelrING OF (1)A-6, (1)EA-6, 


meee 2, (2)P—14, (2) F/7A-18, (1)SH-3 SQUADRONS) 
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Beeeton BS of Table XIII was chosen to represent pro- 
MeeG@ea Officer manpower requirements in this thesis because 
of the following assumptions. The typical airwing composition 
will be that of the large carrier airwing. This is so because 
it seems obvious, in the light of the Navy's insistence on 
continuing to commission Nimitz class carriers that the larger 
airwings are the realistic projection for the next ten years, 
besides being the "worst case” airwing manpower situation. 

In addition to these factors, it has been previously shown 
that smaller carriers, although carrying fewer aircraft on 
board, still maintain the approximate airwing size of the 
large carriers by leaving part of their assigned force ashore. 

Table XIV reproduces Table XIII, Section B3, but gives 
total number of billets plus a 30 percent increase for sea 
and shore billets. These sea and shore billets are for avia- 
tion personnel required to man positions other than airwing 
billets [Ref. 27]. Air Department personnel for carriers, 
Flight instructors, recruiters and project managers are a 
few examples of aviation billets that are included in the 30 
percent factor. It is assumed in this thesis that the 30 per- 
cent factor will be valid through 1990. 

Table XV shows a sample of the enlisted manpower require- 
ments from the same composite airwing as that used for officers. 
(See Appendix B for all other enlisted SOMD's.) This informa- 
tion was taken from the respective SQMD's, Table XV and all 


Other tables in this section pertaining to the enlisted manpower 





Tea e ay 


TOTAL AIRWING OFFICER FORCE FOR FIFTEEN LARGE CARRIERS 
(30 PERCENT FACTOR ADDED) 4 





eee eee 2 ree I eARU gg eae ecm seg eg 
Designator W2 Ol 02 03 04 05 TOTAL 
130X 234 234 
ho LX SS 1014 537 es 3462 
Ss 2X 1443 S65 278 2300 
520 111 88 105 304 
1630 207 ae 223 
3100 64 64 
6300 42 42 
6380 66 66 
os 21 ao 39 
7360 eo 138 
7.38 0 a2 172 
TOTAL 344 382 S220 1795 Bae Bo. 7046 


Note: a. Standard factor for shore and sea billets other 
than those billets required for squadron manning. 


peurce: Compiled from Table XIII, Section B3. 
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TABLE XV 


AIRCRAFT SQUADRON MANPOWER DOCUMENT 
A-6E/KA-6D ENLISTED 
10 A~6E/4 KA-6D AIRCRAFT SQUADRON® 


aa Bey edema a a a 
Rating Eee 3 E4 Eo E6 Ee E8 E9 TOTAL 
AD 2 a 30 
AE 26 
AF i a 
AK Z JL 3 1 
AM J 
AME 10 
AMH 1 
AMS 4 2 23 
AN 56 56 
AO 8 i 4 IL ao 
APO 2 It a “| 
AQ 2 9 JEL 3 if ZO 
AT 9 5 1 24 
AZ 2 i a 
DK 1 i 
HM 1 il 
Is 1 2 
MS 3 a 2 6 
NC iE i 
PN i al L L 4 
PO 2 3 
PR 1 1 i 2 
ON 2 
YN 2 2 i 1 6 
TOTAL 108 63 68 55 Z 5 2 286 


Note: a. This squadron would have 10 attack aircraft (A-6's) 
and 4 tankers (KA-6D inflight refueling aircraft). 


source: OPNAVINST 5320.298A, Chief of Naval Operations OP-111C2. 
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force will show this force broken down by paygrade and 
rating. Table XVI shows the enlisted force for a small 
carrier, and Table XVII shows this breakdown for a large 
carrier, even though only the large carrier manpower will 
be used in the following tables. Tables XVIII and XIX are 
constructed to be congruent with the officer data in Table 
Mmiid, section B3, and Table XIV. Tables XIV and XIX will 


be used in a manpower model in Chapter IV of this thesis. 
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TABLE XVI 


SMALL CARRIER AIRWING ENLISTED PERSONNEL CONSISTING OF 
meee 5, (2)A-7, (1)E-2Z, (1)EA-68, (2)F-14 and (1)SH-3 


SQUADRONS 

ass ae POV GRAC ama = ae aaa See 
Rating EE= 5 3 B4 ES E6 E7 E8 eo LOG Lt 
ABH I 1 
AD ae 4 36 BZ 5 EO 
AE Zag 44 es oa 
AF 3 3 
AK Malt 5 Ze 6 44 
AME 14 18 17 14 Z + 62 
AMH Za 26 24 18 2 96 
AMS 4l So a 24 9 3 149 
AN 313 Se 
AO 41 52 Sih 18 5 130 
APO nea 8 Zo 
AQ 20 B)E 41 dha 5 5 15 
AT Bg 69 74 aby, 10 8 23a 
AV 5 
AZ Jak iS LS 6 47 
DK 
HM 2 
IM il 
Is i IL 
MS KS 2 Me 38 
NC IL -s > 
OS 2 Z 
PN 5 8 8 8 Zo 
PO > a6 il Ze 
PR 8 10 EO 3 Sys 
SN 13 a 14 
YN 6 1S 10 5 Z 4l 
TOTAL 614 Si Sc 184 48 29 WZ 1664 


source: Various OPNAVINST for squadrons listed above. 
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TABLE XVit 


LARGE CARRIER AIRWING ENLISTED PERSONNEL CONSISTING OF 
(1)A-6, (2)A-7, (1)E-2, (1)EA-6B, (2)F-14, (1)5-32, 
(1)SH-3 and (1)RF-8 SQUADRONS 


aan 2 oS esS BIMGd hes = = aa aa ass Seee ose T 
Rating tee ES E4 ES E6 Ey E8 Bo TOTAL 
ABH i iE 
AD 36 58 44 39 ie iat eo 
AE 41 55 54 nD 8 8 iS 5 
AF = 4 
AK igs @ 30 a 57 
AM 2 2 
AME 18 ans Za ny z % 85 
AMH 26 a2 29 Zak 6 114 
AMS Ba Sk 41 a2 ie 2 Lee e 
AN 410 410 
AO 48 38 34 SZ 8 160 
APO 22 dat 2 3 
AQ 20 55 41 He 5 5 sells: 
AT Sl 89 94 ae Ike Z 278 
AV 6 6 
AW 3 ugk il “ 3 43 
AX 6 : 5 ~ i HE 26 
AZ 14 20 20 8 62 
DK 10 TO) 
HM 2 8 10 
IM 2 Z 
Is ut a 2 
MS AA y 20 48 
NC 1 = 5 
OS 2 2 
PN i 10 10 9 50 
PO 5 Zu 2 28 
PR 14 ee 3 : 43 
SN aL Ys iE 18 
YN Pt Inf Hele 7 Z 50 
TOTAL 819 488 542 255 65 44 16 2oZg 


source: Various OPNAVINST for squadrons listed above. 
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AUS I Gy Jes Gat 


TOTAL AIRWING ENLISTED FORCE FOR FIFTEEN LARGE CARRIERS 


a oS oo Baye pL VON eee ee ew em mime 
Rating PS E4 E5 EG Fe E8 ES TOTAL 
ABH 15 eS 
AD 540 870 660 Boe 165 kG 2935 
AE 6.5 S25 810 Zoo 120 20 PLT Tis: 
AF 60 60 
AK 1915 io 450 LOS 855 
AM 30 30 
AME 270 345 35 Z55 30 60 Zi Ss 
AMH 50 480 435 SS 90 LZ As 
AMS 780 102 615 480 ee 60 2350 
AN 6150 6150 
AO 720 570 LG, 480 20 2400 
Pr O 330 65 30 525 
AQ 300 495 615 GS i 2 72> 
AT 765 oo, Lalo So0 oS is 4170 
AV a0 90 
AW 19'S Los 180 60 45 645 
AX 90 igs TS 60 ie LS 330 
AZ ZO 300 300 eo osu 
DK LEG re 
HM 50 ZO 50 
IM 30 30 
IS LS i> 30 
MS BAS 105 300 720 
NC i655 60 LS 
OS 30 30 
PN O5 So 0) 135 540 
PO 75 a BO 420 
PR 210 3G oS 60 645 
SN 25S ies 20 
XN noo 330 Ge OS 30 oi 


SeTAL 12285 Wer Omomo 3750 1065 660 240 33435 


peurce: Compiled from Table XVII 
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TABLE XIX 


mera ALRWING ENLISTED FORCE FOR FIFTEEN LARGE CARRIERS 


iss. oo LoS PIC ene == ——————==———=-—= 
Rating Ea E4 EO E6 ay ES E9 TOTAL 
ABH 20 20 
AD 702 dor B50 7.64 ZS 215 3882 
AE 800 POs 05301141 156 oo 437.9 
AF 78 78 
AK 254 oe Sore oy anes 
AM Bg 59 
AME B51 449 410 SoZ 59 78 1659 
AMH 507 624 566 410 r17 2224 
AMS 1014 1 (OSS 800 624 os ws 3806 
AN 79.9 5 7205 
AO 236 7 a 663 624 T36 3120 
APO 429 225 Bo 683 
AQ 390 644 800 ZS 98 98 2245 
AT 895 i369) 4535 429 254 76 Deo 
AV cre 117 
AW 254 Zane 234 78 Se, 840 
AX ey 176 98 78 20 20 509 
AZ 213 390 390 oo 1209 
DK eo cS 
HM Sg 6 195 
IM Bo 39 
Is 20 ZO 40 
MS 410 ie 410 a7 
NC 20 78 98 
OS 39 39 
PN 7, oS oS 76 703 
PO 98 410 ay 547 
PR 27.8 234 254 78 839 
SN Se 20 352 
YN 245 429 Zio oe Bio Oe Ss 
29TAL 15875 Mevzetoo7d 5650 1387 860 Biv2 44280 
Meee a. Standard factor for shore and sea billets other 

than those billets required for squadron manning. 
sOurce: Compiled from Table XVIII. 


30 PERCENT FACTOR ADDED® 
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te eee et ON ea RETENT TON 


A problem of manpower shortages faces today's Navy, 
Semeetocularly among middle grade officers (Lieutenant (LT) 
and Lieutenant Commanders (LCDR)), and among the experienced 
Betty Officers grades (E-5 through E~9) [Ref. 28]. At the 
present time, the Navy has about 35 percent fewer pilots 
than it needs and is short approximately 21,000 experienced 
petty officers [Ref. 29]. Art Buchwald, a satirist, wrote a 
column titled “Anchors Aweigh," which stated the following: 

The United States is giving in to a crash program 
to build up its military might. We want to be ina 
position to match the Soviets on land, on sea and in 
the air. There is only one problem. Once we get all 
the new helicopters, planes and ships built, where do 
we find the people to man them? 

The Navy, for example, does not have enough crewmen 
to handle the ships they're supposed to keep on the high 
seas now. [Ref. 30] 

Time magazine published an article "Who'll Fight for America?" 
Prom this article the following examples are quoted: 

For all of its sophisticated weaponry, America is 
facing a shortage of the most valuable military resource 
of all: Manpower. 

Today, nowever, a career in the armed forces is not 
attracting enough talented Americans. The Pentagon is 
handicapped by shortages of sufficiently skilled and 
disciplined personnel in all ranks. 

And Joint Chiefs of Staff chairman David C. Jones 


admits that "Our No. 1 readiness problem is people, the 
availability of trained people." [Ref. 31] 
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An article which relates more closely to the manpower problem 
which this thesis addresses was written by syndicated columnist 
Jack Anderson: 

Two 90,000 ton nuclear-powered aircraft carriers are 
proposed in the president's budget, and the twelve-carrier 
fleet is to be expanded eventually to fifteen. 

But the trouble is, the Navy is finding it tough to 
hang onto enough pilots to man itsS present carrier strength 
much less those who'll be needed to fly the planes from an 
increased flattop fleet. 

Last year, 436 Navy pilots quit. The Navy wound up 
twenty-five percent short in pilots of commander rank and 
below--the ones who would be most tempted by commercial 
airline jobs. The Navy needed almost 13,000 pilots; it 
had only 9,000, and this of course is before any new 
Sapriers are built. [Ref. 32] 

As can be seen from the above articles, the Navy is per- 
ceived as having a manpower problem, both with its aviation 
officers and with its enlisted personnel, particularly those 
in the middle grades and ranks. 

There 1s some expectation that the aviation-officer man- 
power problem will not get better for some time to come. The 
demand from the airlines for aviators for the next six to 
elght years has been estimated to be between 1,000 and 1,200 
pilots a year. A primary reason for this large number of 
pilot vacancies is that the WW II era pilots who have held 
positions with the airlines are now at retirement age. Also, 
maere 1S an expected growth of the airlines to accommodate 
approximately 860 new pilots, bringing this total demand for 


pilots by the airlines to about 1,900 per year through the 


middle to late 1980's [Ref. 33]. When this 1,900 per year 
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mot need for commercial airlines is compared to the expected 
@eewen in the pilot requirements for the Navy, one can expect 
that the Navy's pilot shortage may continue, if not in fact 
increase. At the present time, the combined Navy and Air 
Force pilot training rate is only 2,075 per year [Ref. 34]. 
Currently, approximately 80 percent of the pilots hired by 

the airlines were previously military pilots [Ref. 35]. This 
does not take into consideration the growth or requirements 
for pilots in general aviation which cause the 1,900 number 

to increase. Of the 1,520 pilots (80 percent of the total 
1,900 airline hirings projected yearly), the Air Force sup- 
plies one~half and the Navy supplies the other half. In other 
words, the Navy supplies, or will most likely supply, approx- 
imately 760 pilots per year to the airlines [Ref. 36]. From 
these facts, it can be seen that the military will have a 
difficult time meeting its requirements for pilots. 

These figures are of course subject to change in the future 
as unforeseen developments take place. The recent Professional 
mee iraffic Controllers Organization (PATCO) action, which has 
caused a number of pilot layoffs, is a prime example of how 
the projected picture can be altered. Nevertheless, despite 
the temporary ebb and flow in demand, overall projections 


Sere Cail for increased hiring by civil aviation. 


A. AVIATION OFFICER RETENTION 
The Navy's aviation officer community consists of two 


M@stanct Groups: the pilot (1310/5 designator), and the Naval 
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Menge Officer (NFO) (1320/5 designator). The pilot's role 
is self-explanatory. But the NFO, on the other hand, per- 
forms a variety of jobs. The NFO may be a navigator, weapons 
system operator, electronic-counter-measures operator, or 
mrt any other job requiring an officer that does not involve 
Memoting Of the aircraft, but does involve flying in an 
mercraft. 

Pilots and NFO's also face different demand curves in the 
outside job market. The military pilot sees, during many 
periods, a high demand by the commercial airlines. An NFO, 
since he does not handle the airplane itself, but instead 
handles the electronic equipment, does not have this demand 
for his services. Because of the demand difference, there 
1s a difference between pilot and NFO retention rates, 1l.e., 
the NFO has a higher retention rate than does the pilot. 
Figure 5 shows that the pilots leave the service at a much 
greater rate than do the NFO's [Ref. 37]. The NFO's higher 
retention rate has helped the Navy to some extent, in that 
the NFO has been used to fill jobs formerly given to pilots. 

Another problem tied to low retention is that pilots are 
@eeqed to train pilots and NFO's. fMTherefore, if pilots are 
taken away from sea-going squadrons to fill training billets, 
this increases the shortage of pilots at sea. Also, placing 
pilots in training roles may decrease retention because pilots 
don't want to be assigned to flight-instructor billets, since 
flight-instructor billets are perceived to be of a lower 


Status than are sea-going squadron billets [Ref. 38]. 
56 
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SeeeAVLATION OFFICER ATTRITION 

It is not possible to determine the feasibility of manning 
the aviation wings of the fifteen carrier force without con- 
sidering all of the factors which influence the final numbers 
of personnel required. It must therefore be recognized that 
retention 1s only a part of the problem. An equally important 
Mtetor 1S the attrition rate which acts to determine the total 
number of personnel who must be attracted to a given desig- 
nator in order to realize the required numbers of personnel 
(all billets filled). 

Table XX shows the programmed and actual training produc- 
tion of Navy pilots from FY 75 to FY 80, and Table XXI shows 
this information for NFO's. When the totals of Table XX are 
compared with the 760 pilots per year the Navy has supplied 
to the airlines, one can see that the Navy is producing a few 
more pilots than the airlines projected they would hire prior 
to the PATCO action in mid-1981l. 

Tables XX and XXI show the number who made it through 
training compared to the number the Navy wanted. The figures 
in these tables (XX and XXI) show the difference between 
requirements met and actual numbers needed. (Where the goal 
of 100 percent was met, the estimated aviation student attri- 
tion rate was correct, but, where the percentage was below 
100, the Navy's attrition of aviation students was higher 
than expected. Conversely, if the percentage is above 100, 


the aviation students attrited at a lower rate than expected.) 
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TABLE XA 


Ona ee OF NAVAL AIR TRAINING PRODUCTION OF PILOTS 
DOnwrEr 75 -— FY 80 


Programmed/Actual 
and Percentage 


YEAR JET PROP HELO TOTAL 

By 75 Be 9/332 427/415 2307 177 OG 224 
104% 97% 77% 95% 

BY 7/6 340/324 Sy LEE me 2.05 920/904 
98% 100% 100% 98% 

EY 77TQ° Sa] ol S377 sr 53/32 225 217 
93% 98% LOO 96% 

BY 7/7 372/346 340/325 188/144 900/744 
93% 75% 773 83% 

ar 78 B35/276 270 7aS2 £S57,139 8007 597 
82% 67% 713% 75% 

ae, 7/9 5757208 2597-205 2057-12 6 885/532 
56% 71% 54% 60% 

By §0 Skye 7410, S670 Zou 251. 885/891 
101% LO1% 1003 asOnice 


mOoLe: a. TQ is July 1 through September 30. 


source: Department of the Navy, Chief of Naval Air Training 
CE aol. 
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CHIEF OF NAVAL AIR TRAINING PRODUCTION OF NFO'S 
FOR FY 75 ~- FY 80 
Programmed/Actual 
and Percentage 
YEAR TIN@ RIO? ATDS© nav TOTAL 
my 75 52744 85/74 43/21 ee 2 Zio 7 S822 
85% 88% 49% 100% 89% 
FY 76 169/150 79/59 22728 190/190 460/422 
88% 74% 104% 100% 913% 
FY 77TQ° 43/43 10/10 12/16 50/50 115/119 
100% 100% 138% 100% 103% 
ey 77 nea 1 A2 Raye 40/40 184/186 440/442 
100% 100% 100% pois 101% 
ry 78 142/133 98/90 30/30 190/17 2 460/425 
95% 92% 100% 913% 92% 
FY 79 BIO) 12 1 icy 7 2 S730 205/179 450/409 
93% 92% 100% 87% 91% 
FY 80 30/7130 74/74 a7 4 20ie7 2016 A507 451 
100% 100% 100% 101% Oa 4 
Mate a. Tactical Jet Navigator, A-6's,S~-3's aircraft. 
b. Radar Intercept Officer, Fe4's,F-14's aircraft. 
©. Airborne Tactical Data Systems, EA~6's & E2-C 
abner att < 
ad. Navigator, P-3, aircraft. 
Selo oromsuly i tnrough September 30, 1977. 
source: Department of the Navy, Chief of Naval Air Training, 


SPS oo 1D. 


TABLE XXI 
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Those who did not complete training and either left the 
service or selected another designator (not aviation) are 

not included in these figures. Figure 6 shows attrition 
rates during training for pilots, and Figure 7 shows the 
rates for NFO's. Taking the average attrition rates over 

the years (shown in Figures 6 and 7), one finds a 28 percent 
attrition rate for pilots and a 29 percent attrition rate for 
MPO s. If the 28 percent attrition rate from pilot training 
is subtracted from 100 percent entering training, the result- 
ant figure, when multiplied by the 30 percent pilot retention 
figure for FY 80, indicates that the Navy would need approxi- 
mately five college graduates starting flight training in 
order to ultimately fill every junior officer billet required 
up to the LCDR (04) level. And this would only keep the pilot 
Bemece (Up to LCDR) at today's strength, which is 25 to 35 
percent below what is required [Ref. 39]. Performing the 
Same computations for NFO's shows that the Navy would only 
need two college graduates for every NFO billet (up to LCDR) 
requirement. These calculations do not take into account 
deaths or those officers who are passed over twice and are 
Forced to leave the service, but it does include those few 
officers who choose to leave after the ten-year point. 
(Because the number of officers who leave the Navy after the 
ten-year point is so small, the full 30 percent attrition 
rate was assigned to the first opportunity pericd.) 


Table XXII shows historical promotion results for pilots 


and NFO's. It can be seen that the promotion rates have 
Gu: 
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increased as the retention rates have decreased. Eecause 
the promotion rates are not at 100 percent, we can assume 
some pilots and NFO's leave the service because they have 
failed to be selected to the next higher rank. It cannot be 
determined from this table (Table XXII) what percentage of 
pilots and NFO's left the Navy after being passed over for 
Meemotlon, SO attrition rates will only be calculated for 


the training-attrition data. 


PAS iE AKL T 


LIEUTENANT TO LIEUTENANT COMMANDER PROMOTION RATES 
BOR PILOT AND NFO'S FROM FY 73 - FY 79 


Permceneag 
YEAR Teno ewig 
FY 73 87 65 
FY 74 275 auG 
FY 75 675 .76 
FY 76 .67 .65 
FY 77 82 83 
FY 78 685 83 
FY 79 £97 eal 


Memes. a. 1310 Designator for pilots. 

b. 1320 Designator for NFO's. 

c. Selection percentages are defined as the total 
number of selectees above, below and in zone 
divided by the number of officers eligible in the 
zone. A percentage of greater than 100% is 
obtained when the number of all selectees is 
greater than the number of in zone eligibles. 


source: Officer Promotion Opportunity within the Nery Unres 
stricted Line 1973-1979, Hansell, R.C., Naval Post- 


graduate School Thesis, June 1979. 
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Later in this thesis the aviation personnel attrition 
and retention data will be coupled with other data for use 


in a requirements vs. inventory model. 


C. ENLISTED ATTRITION AND RETENTION 

This section will deal with eleven categories of enlisted 
personnel working in Naval aviation. There are more than 
eleven categories for enlisted ratings within the Navy, but 
we are only concerned with those that have a direct impact 
on the aviation side of the Navy. The personnel in the fol- 
lowing ratings deal primarily with aircraft, and specifically 
the maintenance of aircraft: PR, AD, AE, AME, AMH, AMS, Ao, 
AQ, AT, AW and AX (see Appendix C for explanation of ratings). 
There are other ratings that have an A prefix, but they are 
only involved in paper work, work at shore based installations 
only, or are not assigned to a squadron, i.e., AB, ABE, ABF, 
AG, AS, ASE, ASH, and AVS personnel are not assigned to a 
squadron. AZ and AK personnel are assigned to squadrons, but 
they do not perform maintenance on aircraft. The PR rating, 
even though not prefixed with an A, is assigned to squadrons 
and does work on equipment for the aircraft as well as on the 
survival equipment for the aviators. The PR rating is there- 
Fore included in this study. 

The enlisted ratings chosen are all on the Career Reen- 
listment Objectives (CREO) list in Table XXIII [Ref. 40]. 
Table XXIII shows that the aviation ratings are in demand 


ey the Navy. Translated, this means that an individual with 


65 





TABS AXLIL 


CAREER REENLISTMENT OBJECTIVES (CREO) CATEGORIES 





SSECR “ostc=es sees os Paygrade----------------- 

Mereang Category E1-E3 E4 E5 E6 Ey E8 E9 
AQ A os A A B e B -° 
AE B 0 B B c Ee A = 
AT B 0 A B c C B = 
AW B 0 A B B ¢ Cc c 
AD eo 0 c B e e C = 
AME ec ae G Cc GS Cc = = 
AMH c 0 D B Ec D = = 
AMS e 0 D B ec D = a 
AQ e 0 C & C Cc C B 
AX Cc 0 ¢ C é D B = 
2g cS cl Cc Cc Cc Cc Cc A 


Notes: a. See Appendix C for explanation of ratings. 


b. O means that there are no requirements at this 
level. 


c. No requirements at this paygrade. 
d. These ratings closed for reenlistment at this 
paygrade level. 


An A means that there is a high demand for personnel 
in a rating and a D means that the demand is less. 


source: Career Reenlistment Objectives, OPNAVINST 1133.3, 
8 January 1980. 
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meeting On the CREO list has a very good opportunity to 
reenlist, should he so desire. Also, variable reenlistment 
bonuses are tied to the CREO list. (The alphabetical code A 
means there is a strong need for people to reenlist in that 
rating and D means there is a lesser need. If the code (cl) 
appears, it indicates that a particular rating area is filled, 
meno individual of that rating (usually tied to a specific 
paygrade) can reenlist in that rating. If the person wants 
to reenlist he would have to change ratings.) One can also 
ascertain from Table XXIII that there is a larger need of 
ratings in the E-4 through the E-6 paygrades, i.e., the middle 
paygrades. 

One of the recent theses completed at the Naval Postgrad- 
uate School addressed attrition severity [Ref. 41]. In that 
thesis, data were gathered to show shortages or excesses of 
personnel in U.S. Navy ratings. Data for those ratings that 
are relevant to aviation are shown in Table XXIV. As one can 
See, there seems to be an overage in almost all ratings except 
AO's, the billets of which were filled to the exact amount 
required. Table XXIV takes into account paygrades E-3 through 
E-9. (The Navy has no formal billet requirements for E-1l and 
E-~2 paygrades. These requirements are usually covered and 
encompassed by the E-3 paygrade.) Thus, the picture created 
by Table XXIV gives the impression that the Navy does not 
have an enlisted aviation manpower problem. This may be true 


as far as total numbers go, but, if Table XXV is examined, it 
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TABLE XXIV 


ozo AND SHORTAGE OR EXCESS OF REQUIREMENTS 
BOK UlS. NAVY AVIATION RATINGS 


Rating eee Shortage/Excess~ 
AD ool 00 
AE 3,264 oi 
AME 1,487 507 
AMH Zo OS 
AMS 4,254 08 
AO 3,096 Sigs 
AQ 892 20 
AT Bol 14 
AW i 20s abd 
AX 734 08 
PR S77 eye 


Notes: a. See Appendix C for rating names. 
b. Size equals inventory. 


c. Shortage or excess equals (requirements minus 
inventory) divided by requirements. 


pource: Fourth Quarter FY 80 Navy Military Personnel Statistics. 
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can be seen that there is an overage in the E-1 to E-3 pay- 
grades, while paygrades E-4 through E-9 have a shortage, and 
there are large shortages in the E-5 and E-9 paygrades. So, 
by noting the shortages of the middle-grade enlisted pay- 
grades shown in Table XXV, one can determine that the Navy 


does, in fact, have an enlisted aviation manpower problem. 


TABLE XXV 


NAVY ENLISTED MANNING STATUS, 1981, 
BY PAYGRADE 


Billet Current Shortages 

Paygrade ss Requirement Ss CNumber Percentage 
E1-E3 168,667 2 eG LO 

E4 104,825 98,852 6 

E5 100,455 80,107 20 

E6 pen esk 66,447 16 

E7 Ba 4ss 29,199 13 

E8 9,799 8,378 LS 

E9 4,154 3,224 2D 


Note: a. EI1-E3 has an overage, all others are shortages. 


source: These data were gathered from various sources and 
were presented in a manpower class, MN 4106 MPT 
Policy Analysis, in June 1981. The course addressed 
the question of how to man a 600-ship Navy. 
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Attrition of first-term Navy enlisted personnel has 
increased substantially from rates observed in the mid-1960's. 
In 1966, total premature loss after two years was 10 percent 
of accessions. That number had risen to 29 percent by 1976. 
Losses by the fourth year of enlistment increased from 17 
percent in 1966 to 41 percent by 1976. [Ref. 42] 

Table XXVI shows the reenlistment opportunity (at entry) 
for grouped aviation ratings in 1979 [Ref. 43]. Even though 
the Navy only attrites approximately 24 to 27 percent of its 
enlisted aviation force in four years of service (as shown 
in Table XXVI), the chances of reenlisting an individual are 
small. 

Table XXVII shows the reenlistment rates for all ratings. 
In comparing Tables XXVI and XXVII, it can be seen that the 
Navy has more problems in retaining aviation personnel at the 
first reenlistment opportunity than it does in retaining 
personnel in most other ratings that do not involve aviation. 

Table XXVIII shows attrition and retention rates Navy- 
wide. These data were gathered for a project at the Naval 
Postgraduate School in which the billet requirements for a 
600-ship Navy were forecasted. 

The last table (Table XXIX) of this section was derived 
from the Naval Military Personnel Command (NMPC-DSS), Navy 
Military Personnel Statistics [Ref. 44]. Table XXIX includes 
attrition and retention percentages for all aviation ratings 


included in this study. Paygrade will be assumed by length 
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TABLE XXVI 


NAVY FIRST TERM REENLISTMENT CHANCES (AT ENTRY) 
BY RATING/GROUP (IN PERCENTAGE) 





Four Year Reenlistment Retention 

AVWEP* puavrvdl Chanee.) Chance Jf Survived Chance at Entry 
AT,AW,AQ, 2 

AC, AX 76 ine Me 

bs Four Year Reenlistment Retention 

AVM pumvaval Chance Chance if Survived Chance at Entry 
AM,AD, 

AE, AO ne 22 16 





Note: a. AVWEP and AVM are names for composite groups of 
ratings. 


Source: First Term Survival and Reenlistment Chances for Navy 


Ratings and a Strategy for Their Use. Thomason, 
James S., Center for Naval Analyses (CRC 382), May 
1979. 


TABLE XXVIII 


FIRST TERM NAVY ENLISTED RETENTION RATES, 
Poe ie © Ys 79 


ACTUAL ESTIMATED PROJECTED 
Meme ry 72 FY 73 FY 74 FY 75 #FY 76 FY 77 FY 78 #=*FY 79 


28 B2 34 a6 32 35 38 Sa 28 


source: American Volunteers: A Report on the All-Volunteer 
Armed Forces, Office of the Assistant Secretary of 
Defense (Manpower, Reserve Affairs and Logistics), 
31 December 1978. 
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TABLE XXVIII 


Nee eT tON -ANDRREGTENTION STATISTICS, 
PC GbOme UNI 2901) 


Peeeterm Attrition 26 percent 
lst Term Retention Bl Sercent 
2nd Term Retention 55 percent 
3rd Term Retention 64 percent 


Source: These data were gathered from various sources and 
were presented in a manpower class, MN 4106 MPT 
Policy Analysis, in June 1981. The course addressed 
the question of how to man a 600-ship Navy. 


Meemservice, 1.e€., length of service time from E-1 to E-2 will 
be assumed to be six months; from E-2 to E-3, six months; 
time from E-3 to E-4 will be assumed to be one year (but 
could be as little as nine months); E-4 to E-5, one year; E-5 
to E-6, three years; and three years from E-6 to E-7, E-7 to 
E-8, and E-8 to E-9. These are the minimum times for an in- 
dividual to be eligible for promotion to the next higher grade. 
The data set forth in this chapter have addressed three 
Mm@ees (attrition, retention, and promotion) affecting ultimate 
numbers of personnel available, both officer and enlisted, in 
the Naval aviation community. The data will be the basis for 
the transition matrix to be used in a Markov Chain model in 
Chapter IV of this thesis. The model will be used to estab- 
lish projections of numbers of personnel required to fill 


billets for a projected fifteen carrier airwing force by 1990. 
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TABLE XAXIX 


ENLISTED CONTINUATION RATES FOR NAVY 
AVIATION ENLISTED PERSONNEL 


ea ——————————— Feet SY cee nse 
Service AD AE AME AMH AMS AO 
all ~9478 ea oe 92387 ~9341 ~9746 
Zi. oS oes 3 9293 ~8250 HoO2oS poloy 
is ~6402 hin S01 O57 . 6489 -6401 
4. 22970 SGI, oS 23803 moo sly 
5. ~ 2674 13305 S55 erst) ~ 2992 OWS 
6. .2418 22973 38206 2erG eo) 2510S 
ie. 22235 we 2 Sooa2 2125 22S w2s05 
B 72094 Hoo 2543 » 2439 Neo ~ 2194 
ae no 33 220 ZS Zig Um 20 50 
d6@.. rey 5 3 el ore® ~1994 eos ez. . 1800 
ee oa RAGS ee 
Service AQ AT AW AX PRO 
Hl» oS eS aoe .9998 59998 
2, elas 9 yoy 4 eo 2aee woo) wols7 
i. monl63 3512 ang OW] .8076 m3 / 
4. soo LL oo oU om > ea © ~-4044 
e. 75506 eo? © oye Poeor 72269 
Sr. ~3745 oS wo 07 ~4594 75006 
is 32 30 ~ 3649 Og 7 ~ 4407 ~3401 
Be, 22554 - 3066 oS ~4049 noleoe 
2. 7 6 2 ST S235 3750 a Sab 
a0 e533 22241 27S SS Woon Oc 
Note: The data go up to thirty years of service, but only 


ten years of data are needed for calculations in 
Chapter IV. 


Naval Military Personnel Commands (NMPS-DSS), Navy 
Military Personnel Statistics, dated 17 March 1981. 
ae 


source: 





IV. MANPOWER PROJECTIONS (MARKOV CHAIN MODEL MANMOD) 


In this chapter a program named MANMOD, which is based 
on a Markov Chain model, will be used to predict officer and 
enlisted manpower accession and retention reguirements for a 
fifteen carrier force. These predictions will be based on 
Pank for the two aviation officer designators and on pay- 
grade for the eleven enlisted aviation ratings used. The 
period of time covered will be from present day to FY 1990. 

To understand this section, a simple explanation of a 
Markov Chain model is in order. The first assumption of a 
Markov Chain model is that an individual will move from one 
time period to the next independently of other individuals, 
and with identical probabilities which do not vary over time 
[Ref. 45]. Secondly, each person has a given probability of 
making any particular transition [Ref. 46]. These probabil- 


ities of transition are arranged in an array as follows: 


e ie Ep = W 


ll 12 eee tee ee PL ‘i 
Poi P55 P53: eee er lt CC we eC Pox W, 
Ped PLO Piz: eee oe. Wess es Pike We 


Where the element oc 1s the probability that an individual 
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in grade at the beginning of an interval of time will move 

to grade j at the end of that time interval, while Ws is the 
Peebability that an individual of grade i at the start has 
left the Navy by the end of the interval. Another assumption 
is that each person must stay where he is, move to another 
grade, or leave [Ref. 47]. The row sums for each row must 
equal one, i.e., 


iE sp Je Pee Rielsrsls 6 «1s oP 


el: ie 13 lk 
The matrix P = \P is) is the transition matrix and the column 
vector W = (Wy Wor WareeeeeW)) is known as the wastage vec- 


memeRert. 48). It is implicit in this model that time is 
discrete. In practice, the unit of time will be a year or a 
month. (In this thesis all periods are yearly.) All the P 
and W elements will be assigned numerical values using esti- 
mates of probabilities from past data. To use this model, 


One also needs information on the initial stock vector (N= Nn), 


Nos Na,+-+-Ny)- At any time an individual can be classified 


into a group on the basis of whatever attributes are relevant. 


Finally, a recruitment vector (R= ry, To, 2 pee ety) is used 


to replenish the stocks (N) [Ref. 49]. 


5 


This model, Markov Chain (MANMOD), was chosen because 
manpower systems are regarded as a set of interconnected 
stocks and flows and the common empirical observations are 
that flows are proportional to stocks [Ref. 50]. 

Unfortunately, data for the P matrix come in different 


forms, and various computations have to be made before the 
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Mmebormation can be utilized. For the officer data, the 
information was fairly straightforward. The attrition data 
mimen in Figures 6 and 7 need only conform to P +We=1, 

where the attrition rates equal the wastage rates. The 

officer retention rates from Figure 5 are already in the 

W- 1 form, i.e., the wastage rate has been taken into account. 
But the following formula had to be applied to the enlisted 


data: 


where G. is the probability that an individual will survive 
from one year to the next. These data for enlisted are shown 
in Table XXIX of the previous chapter. The reason G. is 
divided into (Gs + 1) is that G. + 1 will have a compound 
Maocage rate. 

If the data were applied directly to the P matrix, the 
wastage rate from row 1 would also be contained in row 2 and 
the wastage rate in row 3 would contain the wastage rates of 
rows 1 and 2, etc. This would compound the wastage rates and 
give a false picture of the P matrix, thereby showing a 


greater loss of personnel than there really would be. 


me OFFICER MANMOD MODEL 

The first manpower projection made with the MANMCD model 
Meet Or the NFO's (1320/5 designators). This projection 
covered a ten-year span. The ten-year time span was chosen 


fOr two reasons. First, the carrier force is planned to 
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increase over this time; and second, the average length of 
time spent by officers in the ranks Ensign (ENS) to LCDR is 
nine years of service. The breakdowns for the year groups 

are as follows: ENS (01) first and second years of service, 
mege@e (02) third and fourth year, LT (03) fifth to end of ninth 
year, and the tenth year for LCDR (04). 

To calculate the stock vector (the N stock vector is the 
amount of the initial stocks of the individual groups in the 
SBtuay), Table XIII, section Bl, and Table XXI (FY 80 data) 
were used. The data from Table XXI were used because this 
would give the most current look at NFO production and, hope- 
fully, reflect the upcoming years. Data selected from Table 
metry 80) included TJN'’s, RIO's, ATD's, and only 5 percent 
of the NAV (Navigator on an aircraft, usually a patrol type 
aircraft). This figure, 5 percent of the NAV, was chosen 
because the majority of these individuals serve on Patrol 
aircraft and are not involved in shipboard squadrons. It was 
felt that 5 percent would cover the E2C aircraft (the only 
propellor squadron assigned to a large carrier) NFO needs. 

Taking these figures and applying the average attrition 
rate of 29 meee nt for student NFO's (from Figure 7), one 
would end up with a stock of 879 NFO's for the Ensign (01) 
time span. The average attrition rate for the past twenty 
years (29 percent) was used in order to provide an overall 


estimate of NFO students. 
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Stock vectors for the 02 (LTJG), 03 (LT) and 04 (LCDR) 
come directly from Table XIII, section Bl. It is assumed, 
then, that all current airwing billets are filled. The 02 
and 03 grades are spaced out over two and five year time 
periods respectively. Since the officer structure is pyram- 
idical, the junior years in each grade were given a larger 
Proportion of the stock. This apportionment of the N (stock 
vectors) can be seen in the computer run example shown in 
Table XXX. The same assumptions for apportionment were used 
Beeethne pilot (1310/5 designators) predictions utilizing 
Meole XIIT, section Bl, for the 02 to 04 groups, and Table XxX 
for the O0l's. (Here, too, personnel stocks are derived by 
assuming all billets are filled.) 

Table XX stocks were calculated by using the percentage 
@eetme pllot figures which applied to JET aircraft and 10 
percent of the figures which applied to PROP and HELO pilots. 
(These figures were percentages of the actual production of 
pilot numbers.) The reason for using only 10 percent of the 
PROP and HELO was that the same assumptions as were made when 
Calculating the numbers of NFO's needed for propellor aircraft 
were applied, with the exception that the E2C has two pilcts. 
The 10 percent for HELO's was added to the N (stock vector) 
to cover the needs of the SH-3 squadrons aboard carriers. 
Using these figures, and applying the 28 percent average 
attrition rate (from Figure 6) for student pilots, gives a 


Meee Stock of 1339 for Ol's. Again, the N (stock vectors) 
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TABLE XXX 


EXAMPLE OF OFFICER MANMOD COMPUTER RUN 
FOR ShCbR ACCESS lLONS 


See N( INITIAL CLASS VALUES)...... 


739 600 670 500 200 200 100 100 76 351° 
ENTER P(TRANSITION MATRIX) BY ROWS... 
ENTER 1TH ROW - 


0.800000000 


ENTER zTH ROW 


feo 719 000000 
ENTER 3TH ROW 


Meo 1000000 
ENTER 4TH ROW 


peued 0 .98 00000 
ENTER STH ROW 


moro 0010000 
ENTER 6TH ROW 


mro0001000 
ENTER /TH ROW 


meo00000100 
ENTER 8TH ROW 


mero 00000 .65 0 
ENTER 9TH ROW 


moO 000000 .5274 
ENTER 10TH ROW 


0000000000 
fete NUMBER OF RECRUIT TYPE........ 
BeneD RECRUIT TYPE 
BeottivyE (RECRUIT SIZE) 
PELTIPLICATEZVE (RECRUIT SIZE) 
BeOiTIVE (SYSTEM SIZE) 
MULTIPLICATIVE (SYSTEM SIZE) 


= (nN & WW NF 


Notes a, b - see page 83. 


12 


NOTES 


thas iseene sini tial Stock 
vector showing the number of 
individuals who are already 
in the Navy. 


- This is the P matrix where 


the percentage rates are 
derived from calculations 
which include attrition, 
retention and promotion in- 
formation. A rate is needed 
for each year studied, with 
the last rate being all 
zeroes because no more cal- 
culations are required past 
this point. 


This section is where the 
programmer chooses the type 
of recruitment policy to be 
observed. In this thesis 
recruitment type one (1) was 
chosen because in each run 
accesSion was assumed to be 
constant over the projected 
period. 





MapLeE XXX (continued) 


ENTER R(RECRUITMENT VECTOR) 


™mo0 0000000 0° 


Bitmm PERCENT CODE. .ceccreee 
NO GRADE PERCENTAGES 

GRADE SIZE AS PERCENTAGE OF 
TOTAL GRADE SIZE 
GRADE SIZE AS PERCENTAGE 
ORIGINAL GRADE SIZE 


0 
a 


2 


1 


oe 


meer OU WISH TO SEE INTERVENING YEARS.. 


0 
1 YES 
i 
END OF INPUT PROGRAM 
BASEQN 104 
i _J\ gees See 
1° 739 ( 21) 
2 600 ( 17) 
3 670 (19) 
4 500 ¢ 14) 
5 Deo ( 6) 
6 200 ( 6) 
7 100 (3) 
g moo, (3) 
9 76 (> 2) 
10 351 (10) 
_ TOTAL 3536 (100) 2173 
r 1 gigs ( 43) 
2 591 ( 12) 
3 551 (12) 
4 670 ( 13) 
5 490 (10) 
5 200 ( 4) 
7 200 ( 4) 
g 100 (2) 
g 65 ( 1) 
10 40 ( 1) 
TOTAL 5081 (144) 2173 


mOces c, d, 





e - see page 83. 
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NOTES 


. At this point the programmer 


could select the percentage 
rate that will appear in 
the percentage colum in 
the program runs. This 
thesis used selection one 
(1). 


At this section the program 
mer would be able to choose 
whether all years of pro- 
jection are to be shown or 
just the last year. Ifa 
zero is chosen, only the 
zero year amd the last year 
selected will be displayed. 
When a one (1) is selected, 
all years, including the 
zero year, will be shown. 


The T colum shows the year 
of the projection and the 
N column shows the number 
of individuals found at 
each rew for that year, 
While the percent colum 
shows the percent of the 
total N of individuals at 
each level. The total 
percentage is based not on 
the sum of the percentace 
colum but instead on the 
percent increase or decrease 
of the zero N stocks. The 
R column shows the number 
of recruits for the pericd 
shown. 





PaBLE XXX (continued) 


NOTE. 
2 fez? 6 ( 33) soc cecevcsceeees IMS 1S the second year point 
Pee 1738 =«((:«26) and the second row is now at 
3 543. ( 8) steady state. The following 
4 bole { 8) projected years will have a 
5 Boy ( 10) steady state at each associ- 
6 490 ( 7) ated row, i.e., at the fourth 
7 Zoe. ( 2) year point the fourth row 
8 2005 ( 2) will be at steady state. 
9 bo (1) Steady state will occur when 
nO 34 ( 1) the input remains at a con- 
TOTAL 6652 (188) 2173 stant level over time. 
ooo oa Therefore, each year will 
5 Mme 2173 ( 27) ceecces cc cee. bring its respective row to 
mae 739 = «=(:s 221) ; a steady state condition 
om 1598 ( 20) ; until the whole projection 
4 Bas ( 7) : is at a steady state and the 
5 540 ( 7) ; only way to change this state 
6 Bey) ( 38} : 1s to change the recruitment 
y 490 ( 6) Z vector (accessions). 
20Gm ( 2) : 
ae oy . ae rows aides — 
ve been achieved. 
ee) third row for each of the 
following projected years 
F 5 a | will be in a steady state, 
3. 1598 (17) 1.e., row 3 for each pro- 
A 1598 (17) jected year will have the 
5 532 ( 6) same number . The other N 
6 540 ( 6) COWS will continue to change 
7 ee (77?) until they reach a steady 
g 490 ( 5) State. The changes are 
9 som (1) caused by the P matrix 
10 some 1) percentages. 
mere 9525 (269) 2173 
5 ie 2l73 ( 20) 
fee i73a 6(«216) 
fe 1598 = (15) 
ome 1598 ( 15) 
Bae l566 ( 15) 
6 S52 sy) 
7 540 ( 5) 
8 Cove 66) 
9 cian 3) 
10 ogy ( 1) 
merAT, 10789 (305) 2173 
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TABLE XXX (continued) 


Ww Onn US Wh 


ee} 


ae? 3 
i 36 
eS 3 
a 6 
6 
i 66 
1566 
1566 
346 
185 


Se 


NOTES 


Bach of the following year 
projections will behave in 
the same manner as the pre- 
ceding ones until the end 
projection point is reached. 
At this end point (10 years 
in this thesis) all N rows 
are in steady state. There 
would be no further changes 
in the N column if year 20 
was requested. The N column 
represents the amount of 
individuals who can be found 
in the period. 





TABLE XXX (continued) 


10 1 mio { 15) 
2 yea) ( 12) 
3 ooo « 11) 
4 59g) { 11) 
5 fexoioe, ( 10) 
6 iraieo ( 10) 
7 lace ( 10) 
8 mace ( 10) 
3 1018 ( 7) 
10 ao? 6 ( «64) 
__- TOTAL 14924__ (422) _ 2173 
Notes 

a. Each value refers to the initial stock of individuals 
mem cach year, i1.e., 739 ENS in their first year of 
service, 600 ENS in their second year of service, 670 
ieeG'S in their first year (third row of table), 500 
LTJG's in their second year, 200 LT's in their first 
Mear, etc. 

Deeiome .8 shows that only 80 percent of the ENS go into the 
next year point (20 percent lost by attrition). The 
maa9 shows that only 91.9 percent of the ENS at this 
year point go on to the next point (LTJG). The other 
rows also show what percentage goes on to their next 
year points. If the percentage is less than 100 per- 
cent, retention, attrition and promotion were taken 
mato account. 

c. The recruitment vector number is only used at the first 
year point because all recruitment is at the first year 
point, and no lateral entries are included. If lateral 
entries were to be included, then recruitment vector 
numbers would be used at other year points. 

d. BASEQN 10 shows that only a 10 year projection was asked 
for; if a 20 year projection had been asked for, BASEQN 
20 would be entered at this point. 

Peerach row coincides with the N (initial class vector), 


1.e., row 1 equals ENS at the first year point.....row 
10 is equal to LCDR's. 


Appendix D shows a step-by-step utilization of MANMOD as 
the program exists in the Naval Postgraduate School's 
computer. 


Appendix E is the step-by-step APL program used to generate 
MANMOD. 
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Mere apportioned in a pyramidical fashion over each appropriate 
segment. 

Next, the P (transition matrix) was generated. For the 
NFO's this matrix contained the wastage rate minus 1 (P=W-1), 
and the retention rates derived from Figure 7 and Figure 5, 
respectively. The attrition rate was divided between the 
first and second year for the Ol's. This division was done 
to cover both years, because the training cycle can take up 
to two years before an individual is qualified to go on to a 
squadron. The division of the 29 percent average attrition 
rate for student NFO's was assessed higher for the first year, 
at 20 percent, because the greatest loss of students is during 
the initial training phase [Ref. 51]. The other 9 percent was 
attached to the second year of the Ol cycle. 

For the matrix rows containing the grade of 02 (row three 
and row four), it was assumed that all individuals who sur- 
vived ENS (01) second year point would survive to the third 
year point (first year as a LTJUG (02)). Therefore, the value 
of one (1) was assigned to the third row of the P matrix. 

Moeethe fourth year point (fourth row of the matrix), the 
retention rate was taken to be 98 percent. A 98 percent 
rather than a 100 percent rate was chosen to cover any losses 
that might have occurred from promotion failure to LT (03) or 
Change of designator for various reasons. The 2 percent wast- 
age rate could also include death or health problems which 
could be the cause of an aviator not continuing on to the 


LCDR (03) level. 
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If an individual survived to the fourth year 03 point, 
it was assumed he would have a 100 percent chance of reaching 
the seventh year (seventh row of the P matrix). The assump- 
tion behind this was that once an individual made it to the 
Meeilevel, prior to finishing his aviation obligation, the 
only losses would be through medical problems or death. 
These two losses were considered to have insufficient impact 
(at least in peacetime) on the P matrix to cause any signif- 
icant changes. 

The normal obligation for flight trained individuals is 
Same years for pilots, and four and one-half for the NFO's. 
This obligation iS a payback period required from an indi- 
vidual in return for the flight training he received. The 
Six year total obligation was allotted to both the pilots 
and NFO's in this thesis, because the normal issue of orders 
Carries a clause that upon acceptance of the orders an obli- 
gation is incurred. This obligation would bring the NFO's 
up to the sixth year of aviation duty along with the pilots. 

At the eighth and ninth year point (eighth and ninth row), 
the P matrix uses the retention data from Figure 5. The 
retention data were divided equally over the two years be- 
Cause even though the retention data cover all grades, the 
Majority of losses are at the end of the six-year obligation 
point. This obligation usually places an individual at the 
Gighth or ninth row of the P matrix, depending on acceptance 
of prior orders. The FY 80 retention data from Figure 5 


were utilized. 
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For the ninth year (ninth row of the P matrix), the 
retention data from FY 80 were combined with the average 
promotion data from Table XXII. The average promotion data 
were selected because of the large differences in the per- 
centage rates over the years shown. Also, it was felt that 
the promotion rates will not remain as high as those of 
FY 79 because the long-term effect of such a high rate would 
be a change in the officer pyramid structure. The same 
assumptions made for the NFO P matrix were used in making 
the pilot P matrix. 

Last to be described is the recruitment vector (R). 
Since the military has a pyramidical structure, and brings 
new individuals in at the bottom, only the first year in the 
recruitment vector has recruits. In other words, there is 
little or no lateral entry. This assumption of no lateral 


entry was made for pilots also. 


B. ENLISTED MANMOD MODEL 

The enlisted N (stock vector) was calculated from Table 
XVII in the same way as the officer N (stock vector), with 
the following exceptions. First, Table KVII's stock was 
multiplied by thirteen to give a present day stock. (Table 
AVII shows only the enlisted personnel needs for one carrier 
and since the initial stock of individuals would be for 
thirteen carriers, the multiplication was required. This 
Multiplication had already been done for the officer data 


given in Table XIII, section Bl.) Second, the apportionment 
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of stocks over the year groups was more uniform (not as 
Byramidical as for the officers) because the pyramid effect 
is less prevalent for enlisted, as is shown by Table XXV. 
Also, the first period covers E-l to E-3. Since there are 
no billets assigned to the E-l's and E-2's, and it takes only 
one year to make E-3, these paygrades (E-l, E-2 and E-3) were 
lumped together. It is realized that in those three paygrades 
individuals have different probabilities of promotion to E-4, 
but for the model to be tractable, that assumption was made. 
The second stock vector contained all E-4's. (E-4's can 
be promoted to E-5 in nine months, but to keep the groups at 
yearly intervals a one-year promotion time was assumed.) 
Mapra, fourth and fifth rows of the P matrix contained the 
E-5's. For the sixth, seventh and eighth rows of the P matrix, 
E-6's were used, and E-7's were used for the ninth row. The 
E-5 and E-6 paygrades have three-year slots because that is 
the minimum time that an individual can remain in those pay- 
grades before he can be promoted. It is assumed that all 
individuals proceed to the next year. There are only nine 
years in this section, because at the tenth year an individual 
will still only be at the E-7 paygrade point. 


The P matrix for the enlisted was calculated from Table 
G.+1 

a 

EG e 
f . 1 
lation takes into account wastage and promotion rates which 


XXIX by applying the formula P = 1- W= This calcu- 





Were applied directly to the P matrix. The R (recruitment 


vector) is generated in the same fashion as that for officers. 
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maple XXXI provides an example of the results obtained from 


the MANMOD program for the eleven different enlisted ratings. 


& 


See OFFICER AND ENLISTED SUPPLIES UNDER A PRESENT DAY 
ACCESSION AND RETENTION SCENARIO 


The first MANMOD computer runs were done to show how 
present day accession rates would affect the FY 1990 force 
requirements if those rates were projected over the next ten 
years. Table XXXII represents the officer and enlisted 
supplies as compared to the billets required by the FY 1990's 
fifteen carrier force. Both FY 80 and FY 81 accession data 
were used in the computations. No figures appear in column 
"FY 1990 Projections by FY 1981 Accessions" when the manpower 
projections are unchanged from the previous column [Ref. 52]. 

It must also be noted that the figures shown as available 
for the enlisted ratings/paygrades include all aviation 
enlistees, and not just those available to the fleet airwings. 
Therefore, enlisted figures from Table XXXII will be explained 
mere fully later in this chapter. 

An examination of the figures shown in Table XXXII for 
pilots shows clearly that the Navy will have a deficit of 
seagoing pilot LCDR's (04's) by FY 1990 if the accession, 
Beeention, attrition and promotion rates continue at present 
MmewetsS.,. Particularly interesting is the overage in pilot 
Bes (03's) which is predicted. With this in mind, it should 
be remembered that the LT's (03's) are spread over a five- 


year promotion zone. They are not all eligible for promotion 
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TABLE AXXI 


EXAMPLE OF ENLISTED MANMOD COMPUTER RUN 
FOR TAD s(h-7 ) ACCESSIONS 


NOTES 


ENTER N(INITIAL CLASS VALUES).........-This is the initial stock 
: vector showing the number 
468 754 192 190 190 169 169 169 143° of individuals who are 

ENTER P(TRANSITION MATRIX) BY ROWS.. already in the Navy. 


ENTER 1TH ROW : 
0 .94780000000 :..This is the P matrix where 
ENTER 2TH ROW the percentage rates are 
: derived from calculations 
00 .8408 000000 which include attrition, 
ENTER 3TH ROW retention and promoticn 
: information. A rate is 
000 .8034 00000 needed for each year 
ENTER 4TH ROW studied, with the last 
: rate being all zeroes be- 
0000 .44830000 cause no more calculations 
ENTER 5TH ROW are required past this 
; point. 
wme0 0 0 ,9319 00 0 
ENTER 6TH ROW 
ime 0 0 0 0 .9043 0 0 
ENTER 7TH ROW 
mo 00000 .945 0 
ENTER 8TH ROW 
We 000000 .9164 
ENTER 9TH ROW 
00000000 
mek NUMBER OF RECRUIT TYPE......cs0s This section is where 
mee ixXED RECRUIT VECTOR the programmer chooses the 
PeeDDITIVE (RECRUIT SIZE) type of recruitment policy 
3 MULTIPLICATIVE (RECRUIT SIZE) to be observed. In this 
4 ADDITIVE (SYSTEM SIZE) thesis recruitment type one 
2 MULTIPLICATIVE (RECRUIT SIZE) (1) was chosen because 
accessicn was assumed to be 
uu constant over the projected 


ENTER R (RECRUITMENT VECTOR) period. 
1022500000000 


Notes a,b,c - see page 93. 
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TABLE XXXI (continued) 


Meme PERCENT CODE... cee cee sew ceeee 
O NO GRADE PERCENTAGES 
a GRADE SIZE AS PERCENTAGE 
Mee TOTAL GRADE SIZE 
2 GRADE SIZE AS PERCENTAGE 
OF ORIGINAL GRADE SIZE 


Ai 
DO YOU WISH TO SEE INTERVENING YEARS. 
0 NO 
1 YES 
1 
END OF INPUT PROGRAM 
BASEON 104 
a N__PERCENT____R___ 
0 7 468 ( 19) : 
2 wiGA (| 31) : 
3 mg2 { 8) : 
4 190 (. 8) : 
5 moO ( 8) Des 
6 169 ( 7) 
7 Meo (° 7) 
g 169 ( 7) 
9 ms ( 6) 
Seeoret 2444 (100) _ 1025 __ 
1 1 1025 ( 34) 
2 444 ( 15) 
3 634 ( 21) 
4 ma) 5) 
5 85 (3) 
6 M77 6( «(| 6) 
7 153 (5) 
g 160 (5) 
9 mis { 5) 
MeoraAL 2986 (122) __1025__ 
2 A mors) ( 29).....% ae : 
2 971 ( 28) as 
3 Boe) ( 41) 
4 509 (15) 
5 ecm c. 2) 
6 79 ( 2) 
7 ieom (5) 
g Maa 2) 
9 146 ( 4) 
Berar 3478 (142) 1025 


NOTES 


At this point the progranmer 
could select the percentage 
rate that will appear in 
the percentage colum in 
the program runs. This 
thesis used section one (1). 


At this section the program 
mer would be able to choose 
whether all years of projec- 
tion are to be shown or just 
the last year. If a zero 

is chosen, only the zero 
year and the last year 
selected will be displayed. 
When a one is selected, all 
years, including the zero 
year, will be shown. 


The T column shows the year 
of the projection and the N 
column shows the number of 
individuals found at each 
row for that year. While 
the percent column shows 

the percent from the total 
N of individuals at each 
level. The total percentage 
1s based not on the sum of 
the percentage column, but 
instead on the percent in- 
crease or decrease of the 
zero N stecks. The R colum 
shows the number of recruits 
for the period shown. 


. This is the second year point 


and the second row is now at 
Steady state. The following 
projected years will have a 
Steady state at each asscci- 
ated level, i.e., at the 
fourth year point the fourth 
row will be at steady state. 





TABLE XXXI (continued) 


N@qeES 
3 ; a. oo rege on ° Steady state will occur when 
; 817 ( 22) : the input remains at a con- 
1 300 ( 8) ; stant level over time. 
5 228 «( «6) Therefore, each year will 
é 64 ( 2) : bring its respective level 
4 72 (2) to a steady state condition 
9 151 ( 4) until the whole projection 
9 132. ( 4) - a ee ee the 
: only way to change is State 
MeecOTAL 3761 _(154)__1925__ i 1s to change the recruLtmemt 
ri 1 1025 ( 25) vector (accessicns). 
: ts oa 2 eee Three rows of steady state 
1 656 ( 16) have been achieved. This 
5 134 (3) thie row for each of the 
6 313. ( «85) following projected years 
: oo CD) will be in a steacy state, 
9 68 (2) 1.€., Ow 3 fer Paci srojcc— 
9 139 (3) Eron ee the Be 
number. eo N rows wi 
Memeo ns 4081 (167) _ 1025__ continue to change Winiead they 
reach a steady state. The 
° ; —. i changes are caused by the P 
3 817 ( 19) matrix percentages. 
4 Goce ( 16) 
5 Zoe, { 7) 
6 Zoe { «| 3) 
7 oem 6( (Of) 
8 Sar ( 1) 
2 Ooze ( 2) 
MeerOrAL 4199 (172) _1025__ 
6 i mOZ5 = ( 23) 
2 See { 22) 
3 Sy { 19) 
4 pice ( 15) 
5 Boa { 7) 
6 274 ( 6) 
y ieee {3} 
8 182 ( 4) 
9 Boe ( 1) 
BeeTOTAL 4383 _(179)__1025__ 
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[ede XXXI (continued) 


7 1 mo2s ( 22) 

2 Syn () 21) 

3 Si? Gaieo)) 

4 656 (eed) 

5 294 ( 6) 

6 274 (cs) 

iy 248 G es)) 

8 107 (oe2) 

9 oy ( 4) 
__-TOTAL__4559__ (187) __1025_ 
8 ile MRO 22 ) 

Z Sige 2) 

3 Giage, ( 18) 

4 oo. { 14) 

5 294 (6) 

6 274 ( 6) 

y 24 cy { ~ 5) 

8 234 (oS) 

9 98 (eZ) 
__-TOTAL _4618__ (189) __1025_ 
9 ile 1025 (22) 

2 ava 21) 

3 Say (a7) 

4 ooo. ~{ 14) 

5 2925 ( 6) 

6 Zeya { | 6) 

7 248 (25) 

8 234 -{ 5) 

9 215, i i? 
_--TOTAL _4735__(194)__1025_ 
10 ith mes (> 22) 

Ds le ( “2 1) 

3 elevoeet 17) 

4 656 ( 14) 

5 294 ( 6) 

6 274 (eo 

7 248 (s ~S) 

8 234. (5) 

9 Bina { 5) 
_--TOTAL__4735__(194)__1025_ 


BZ 


NOTES 


Each of the following year 
projections will behave in 

the same manner as the pre- 
ceding ones until the end 
PEGueccelon POlMte 1S reached. 
At this point (9 years in this 
thesis) all N rows are in 
steady state. There would be 
no further changes in the N 
column if year 20 was requested. 
The N column represents the 
amount of individuals who can 
be found in the period. 





TABLE 


Notes: 


ae 


ix (continued) 


Maen value refers to the initial stocks of individuals 
fer Gach year segment, 1.e€., 468 E-l's to E-3's in the 
first year, 754 E-4's in the second year of service, 
192 E-5's in their first year, 190 E-5's in their 
second year, 190 E-5's in their third year, etc. 


The .9478 shows that only 94.78 percent of the E-l's 

to E-3's go onto the next year point (5.22 percent loss 
by attrition). The .8408 shows that only 84.08 percent 
of the E-4's at this year point go onto E-5's. The 
other rows also show what percentage go onto the next 
Wear. If the percentages are less than 100 percent 
retention, attrition and promotion were taken into 
mecount. 


The recruitment vector number is only used at the first 
year point because all recruitment was at the first 
year point and no lateral entries were included. If 
lateral entries were to be included, their recruitment 
vector numbers would be used at other year points. 


BASEQN 10 shows that only ten year projections were 
asked for. If a twenty year projection were asked for, 
BASEQN 20 would be entered at this point. 


Bach row coincides with the N (initial class value), 
mes, row 1 equals E-1's to E-3'’s at the first year 
Beame,...., row 10 is equal to E-7's. 


Appendix D shows a step-by-step utilization of MANMOD as 


the 


program exists in the Naval Postgraduate School's 


Pemputer. 


Appendix E is the step-by-step APL program used to generate 
MANMOD. 
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Tee 5a 


OFFICER AND ENLISTED MANMOD PROJECTIONS 
UNDER A CURRENT ACCESSION SCENARIO 


Notes a,b,c,d,e - see page 95. 


: FY 1990° FY 1990° FY 1990° 
Actual Actual Aviation Projections Projections 
Designator FY 1980 Bie ood. Billet from FY 80 from FY 81 
or Ratings Accessions Accessions Requirements Accessions Accessions 
PrILomrcpr® 1339 ase) 58)7) So 
—ET 1014 4487 
-LIJG L7ss 1968 
NFO -LCDR eo 879 273 362 
Sr 585 3010 
-LTJG 1443 1266 
2 -E-7 1460 1260 21 306 264 
-E-6 76u 1078 930 
~E=5 858 254 PAS 
-E-4 3 1384 1194 
a E77 1432 1432 io 337 
=O 1141 1299 
oe} 1053 2896 
-E-4 1073 1432 
AME -E-7 365 365 0 ao 
Ea 822 SoZ 
alee 410 770 
-E-4 449 365 
AMH -E-7 pio 519 ce, 27 
=E-6 410 458 
~E=5 566 946 
-E-4 624 482 
o> (-E-7 981 881 195 228 205 
-E-6 624 806 723 
-E=5 800 1767 1586 
=E-4 1095 916 823 
coy -E-7 a3 es 16 156 
«Bate 624 569 
~E=5 663 1261 
-E=4 741 695 
AT -E-7 1502 1202 254 461 369 
=F=6 429 1920 FS 
5 isos 3366 2694 
aa-4 Wes 1562 1202 





[meen XXXII (continued) 

















' . FY 1990° Fy 19907 ~—S Fy 1990° 
Actual Actual Aviation Projections Projections 
Designator Ee 1980 Ey 28 1 Billet Beier OO aera FY 61 
or Ratings Accessions Accessions Requirements Accessions Accessions 
AQ -E-7 729 729 98 263 
=E=6 25 1264 
ace 800 2369 
-E-4 644 1029 
AW -E-7 618 548 De 150 133 
—E-6 78 608 540 
ES 234 1280 SS 
-E-4 215 618 548 
a —E-7 o25 Zo 20 Ay AS; 
© ie 447 405 
5 98 728 661 
-E-4 176 325 295 
ee —E-7 251 Zi 0 ue 67 
ae © 78 ZgA 233 
=E-5 254 p30 445 
=o4 234 geo Zi 
Notes: 


a. This column (Actual FY 1980 Accessions) shows the actual 
accessions at entry level into the various designators 
pee catings for FY 1980. 


b. This column (Actual FY 1981 Accessions) shows the actual 
accessions at entry level into the various designators 
meee ratings for FY 1981. 


c. This column (FY 1990 Aviation Billet Requirements) shows 
projected billet requirements for the FY 1990 fifteen 
carrier aviation force by designator/rank and rating/ 
paygrade. 


qd. This column (FY 1990 Projections by FY 1980 Accessions) 
shows the resulting number of individuals available in 
each designator/rank and rating/paygrade in FY 1990 if 
FY 1980 accession data were projected for ten years 
(xeeping accessions, attritions, retentions and promotion 
rates constant at the FY 1980 levels). 


feeinis column (FY 1990 Projections by FY 1981 Accessions) 


shows the resulting number of individuals available in 
each designator/rank and rating/paygrade in FY 1990 if 


oS 





TABLE XXXII (continued) 
FY 1981 accession data were projected to FY 1990 
(keeping attrition, retention and promotion rates 
constant at the FY 1980 levels and accessions data 
at the FY 1981 level). 
f. By comparing the figures shown in the FY 1990 Aviation 
Billet Requirements column with those in the last two 


columns, one can find the overages and deficits of 
manning as calculated by MANMOD. 


to the LCDR level. Further, it must be noted that due to 
Mmmeah attrition rate in this rank (LT), a sufficiently 
high number of these officers will leave the service prior 
to becoming eligible for promotion to keep LCDR shortages 
Senstant. 

Closer examination of high attrition rates for LT's (03) 
shows the worst rates in the eighth and ninth years of service, 
making it obvious that the bulk of the pilot LT's shown to be 
available in Table XXXII (4487 in number) are in the first 
three years of that rank zone. This creates a middle manage- 
ment problem, not only later at the LCDR level, but also in 
billets which require the experience of a senior LT, l.e., 
catapult/arresting gear officer. Manpower problems exist, 
therefore, not only in terms of lack of personnel in total 
numbers, but also in the distribution of the available per- 
sonnel throughout their years of service. The results show 
that there will be no manning problem in the rank of LTUG if 
Merrent accession, retention, promotion and attrition data 


remain constant. 
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The figures in Table XXXII indicate that NFO manning in 
the fifteen carrier force airwings will not present a problen, 
except at the LTJG level, where a deficit of 217 individuals 
is found. However, these figures, like those for pilots, 
presuppose that accession flows remain constant at the FY 80 
and FY 81 levels and that retention and attrition figures do 
not worsen at the eighth and ninth year point of service. 

The enlisted figures in Table XXXII show, in almost all 
cases, a larger quantity of individuals available, if current 
accessions remain constant, than the fifteen carrier force 
airwing manpower billet projections require. These availa- 
bility figures, however, are subject to a fifty percent reduc- 
tion since they include all Navy aviation enlistees in the 
eleven chosen rates, and not just those available to be 
assigned to the carrier airwings. The enlisted ratings 
studied in this thesis are also used in Patrol Squadrons (P-3 
Peeeractt), sea-going helicopter squadrons (LAMPS), and shore- 


based activities (Fleet Composite Squadrons). 


Pee nolSTED MANPOWER PROJECTIONS RESULTS 

Tables XXXIII and XXXIV show only fifty percent of the 
total number of accessions (FY 80 and FY 81 accession cata 
respectively) by ratings/paygrade projected to FY 90. The 
fifty percent reduction in figures is based upon the fact that 
Meeey percent of all officers (pilots/NFO's) trained are as- 
Ssagned to carrier airwing squadrons. This fact was derived 


Beem calculations based on Tables XX and XXI which show the 
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TABLE XXXIII 


CARRIER ENLISTED AVIATION SHORTAGES/OVERAGES 
ERQeONE—-HALE OF FY 1980 ACCESSIONS 


Fy 1990° (Shortages) / 
5 Manpower Supply Overages: 
One-Half@ FY 1990 Projections Supply 

of Actual Aviation Using One-Half Compared to 

Rating/ FY 1980 Billet GE or. o30 Fy 90 Billet 

Paygrade AccessSions Requirements Accessions Requirements 
2 -E-7 730 Z5 Ee ( 62) 
a6 16d §39 (222) 
a= 858 1259 401 
-E-4 eo 692 (439) 
ae, —E-7 ALG iG 168 12 
=E-6 1141 650 (491) 
Eo Loss 1448 S25 
=F-4 1073 716 (oor) 
AME -E-7 183 --* -- -- 
=—E-6 322 176 (146) 
=E-5 410 385 (35) 
-E-4 449 183 (266) 
oH —E-7 260 ay 64 (53) 
=i 6 410 Zo (181) 
a5 566 473 ( 93) 
-E-4 624 241 (383) 
mS -b-7 491 oe 114 (382) 
=E— © 624 403 (221) 
5 800 884 84 
~E-4 £095 458 (637) 
ao) -E-7 5] 156 78 ( 78) 
a= 6 624 285 (339) 
a) 663 631 (-32) 
-E-4 741 348 (392) 
oc —-E-7 fae 254 23K (25) 
=i 6 429 960 ao) 
5 1833 1683 (150) 
aon 4 i736 yo (985) 
= 6 -E-7 265 98 SZ 34 
=E—6 Z15 632 417 
aE 5 800 1185 385 
~E-4 644 DS (129) 





Notes a,b,c,d,e - see following pase. 





[een XXXIII (continued) 


One- Half D Cc a 
Actual @ Fy 1990 Fy 1990 (Shortages) / 

Rating/ FY 1980 Aviation Billet Manpower Supply Overages: 

Paygrade _ Accessions Requirements Projections Supply 

AW -E-7 309 59 75 16 
-E-6 78 304 226 
-E-5 234 640 406 
-E-4 215 309 94 

AX -E-7 163 20 64 44 
-E-6 78 224 146 
-E-5 98 364 266 
-E-4 176 163 (13) 

PR -E-7 126 — — -- 
-E-6 78 139 61 
-E-5 254 265 a: 
-E-4 234 115 (119) 

Notes: 

a. This column (One-Half of Actual FY 1980 Accessions) 


source: 


shows a 50 percent reduction in the FY 1980 accession 
data used in Table XXXII because it was assumed that 
50 percent of the total accessions would not go to a 


Bacrier aixwing. 


(This percentage is based on the 


fact that 50 percent of the aviation officer accessions 
go to other than carrier airwings.) 


This column (FY 1990 Aviation Billet Requirements) show 


projected billet requirements for the FY 1990 fifteen 
Carrier aviation force by rating/paygrade. 


Mais column 


(FY 1990 Manpower Projections by One-Half 


of FY 1980 Accessions) is half of Table XXXII's enlisted 
FY 1990 Projections by FY 1980 Accessions section. 

(Only half the accessed personnel were used because 

this would be the amount of individuals 1f£ only halt of 
of the accessions were used). 


This column ((Shortages)/Overages from Accessions 


Compared to FY 90 Billet Requirements) is the resultant 
from subtracting the two previous columns from each 


other. 


The numbers in parentheses are shortages. 


No figures appear at these ratings/paygrades because 


there are no aviation billet requirements at these 
levels. 


Compiled from Table XXXII. 
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TASEE AAV 


CARRIER ENLISTED AVIATION SHORTAGES/OVERAGES 
WStNG ONE-HALF OF FY 198] ACCESSIONS 


FY 1990° (Shortages) 
s Manpower Supply Overages: 
One-Hal£* Freie 90 Projections Supply 
ee Actual Aviation Using One-Half Carpared to 
Rating/ Ee 1981 Billet Orr 198 | FY 90 Billet 
Paygrade Accessions Requirements Accessions Requirements 
> —E-7 630 215 eZ ( 83) 
= E—6 aoe 465 (306) 
> 858 1087 229 
-E-4 key Dod (534) 
= —-E-7 pe 156 168 IZ 
© 1141 650 (491) 
5 Los 1448 395 
-E-4 10s 716 (357) 
AME -E-7 183 --* - = 
= 6 B22 176 (146) 
= 410 385 (eos) 
=e—4 449 oe (266) 
a -E—/ 260 aly 64 ( 53) 
© 410 ZZo (181) 
=—B=5 566 473 ( 93) 
-E-4 624 241 (383) 
SS a | 441 Les 103 eo) 
=E-6 624 362 (262) 
EH 800 793 or) 
pen 4 1095 412 (633) 
m= 3 -E-7 357 156 78 ( 78) 
=e 624 285 (359) 
Eo 663 oou ( 32) 
~E-4 741 348 (392) 
oo ~E-7 601 254 185 ( 79) 
=E—6 429 769 340 
aE—> 1833 1683 (486) 
ae 4 i320 Silk eS) 
= 8 -E-7 505 98 2 34 
a — 6 215 632 417 
— hee) 800 1185 385 
Ee 4 644 515 29) 


Notes a,bD,c,d,e - see following page. 
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meebe XXXIV (continued) 


FY 1990° (Shortages) / 
b Manpower Supply Overaces: 
One-Half* Peo © Projections Supply 
of Actual Aviation Using One-Half Compared to 
Rating/ FY 1981] Billet Sr me ost EC Batter 
Paygrade Accessions lrements Accessions Requirements 
AW -E-7 274 59 67 8 
== 6 78 210 202 
=E-5 234 568 334 
a4 215 274 59 
a 3 —-E~7 148 20 58 38 
=F=6 78 203 125 
=p 5 98 Boe 234 
-E-4 176 148 ( 28) 
PR -E-+7 106 -° -~ -- 
6 78 1 ao 
a5 254 223 ou 
-E-4 234 106 (128) 
motes: 


eens column (One-Half of Actual FY 1981 Accessions) 
Shows a 50 percent reduction in the FY 1981 accession 
data used in Table XXXII because 1t was assumed that 
50 percent of the total accessions would not go to a 
Carrier airwing. (This percentage is based on the fact 
that 50 percent of the aviation officers accessions go 
to other than carrier airwings.) 


b. This column (FY 1990 Aviation Billet Requirements) shows 
projected billet requirements for the FY 1990 fifteen 
carrier aviation force by rating/paygrade. 


©. This column (FY 1990 Manpower Projections by One-Half 
@eefy 1981 Accessions) is half of Table XXXII's enlisted 
fee l990 Projections by FY 1981 Accession section. (Cnily 
half the accessed personnel were used because this would 
be the amount of individuals if only half of the 
accessions were used.) 


d. This column ((Shortages)/Overages from Accession Com- 
Pparea £O FY 90 Billet Requirements) is the result from 
subtracting the two previous columns from each other. 
The numbers in parens are shortages. 


€. No figure appears at these ratings/paygrades because 
there are no aviation billet requirements at these levels. 


meeece: Compiled from Table XXXII. 
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number of aviation students and to which type of aviation 
field they are trained. The assumption is therefore made 
that approximately 50 percent of the aviation enlisted acces- 
sions would be required as a support factor for the seagoing 
airwing squadrons to which these officers are assigned. It 
is understood that these figures are approximate, but it was 
not possible to refine the available data to show exact 
billeting of individuals in each of the ratings discussed. 
Deficits in the manning of the FY 90 carrier enlisted 
airwing force, according to Tables XXXII and XXXIV, would 
appear in the following ratings: AD, AE, AME, AMH, AMS, AO, 
AT, with slight shortages also in AQ, AX and PR ratings at 
the E-4 paygrade level only. Severe shortages are evident 
in seven of the eleven ratings studied using both FY 80 or 
FY 81 accession data. These shortages occur at almost all 
levels, but particularly at the mid-management E-6 level. 
Moma’ of these ratings except for the AT rating shortages 
increase dramatically from the E-5 to E-6 level. Replacement 
of these trained and experienced individuals cannot be satis- 
factorily achieved by increasing accessions. Increased 
retention during the three-year promotion span from E-5 to 
E-6 (minimum time in grade) seems a much more satisfactory 
solution. Whether by increasing the percentage promoted, 
shortening the promotion zone (time spent in paygrade) or 
by offering more substantial financial incentives (reenlist- 


ment bonuses/pay increases) it seems imperative to the 


TO? 








feasibility of manning the enlisted billets of the FY 1990 
carrier airwing force that more of the personnel in these 
ratings (AD, AE, AME, AMH, AMS and AO) be induced to remain 
past the E-5 and E-6 paygrade. This fact is driven home by 
the knowledge that the Navy, at the beginning of this study, 
was 20,000 to 22,000 middle grade petty officers undermanned. 
meee eOOITIONAL AVIATION OFFICER AND ENLISTED SUPPLY- 

Been ANALYSES USING ACCESSIONS TO FILL BILLETS 

Tables XXX and XXXI provide samples of results of addi- 
tional MANMOD computer runs. Each paygrade grouping required 
one computer run, i1.e., for the officers there were three 
computer runs each, and for the enlisted ratings, four com- 
puter runs each. For each computer run, an R (recruitment 
vector) was found by the trial and error method. The number 
used for the R (recruitment vector), for each computer run, 
had to generate the required number or just exceed the man- 
power billet projected requirements listed in Table XIV for 
the officers and Table XIX for the enlisted. This was accom- 
plished by increasing accessions at the entry level (E-1 to 
Ms) for enlisted and at the ENS (01) level for officers. 
These numbers were then projected over the decade using attri- 
tion, retention and promotion as variables. (On some computer 
runs, the manpower billet requirements could not be exactly 
fulfilled, so the R (recruitment vector) that weuld just 


exceed the requirements was selected.) 


Dee 





Table XXXV shows the actual number of annual entry level 
accessions necessary to fill exactly the FY 1990 fifteen 
carrier airwing billets by designator/rank and by rating/ 
paygrade. 

In looking at the officer section of Table XXXV, one 
sees that the pilot accessions requirements are larger than 
those for the NFO's, with the required accessions for pilots 
being almost twice those required for NFO's, except at the 
LTJG level [Ref. 53]. The number of pilots needed is greater 
because of the difference in retention rates between pilots 
ena NFO's. 

In order to fill the FY 1990 fifteen carrier airwing force 
requirements at the LCDR pilot level by use of a change in 
accessions only, the Navy would have to start today annually 
training almost twice as many new aviation student pilots as 
being trained at present [Ref. 54]. The average student pilot 
load for 1980 was 1,249 individuals and the average NFO load 
was 552 [Ref. 55]. When these loads are compared with the 
Meeuat FY 1980 production of pilots and NFO's (Tables XX and 
mer), One can see that the production of pilots is far behind 
the projected requirements. In fact, for the Navy to meet 
its FY 90 LCDR pilot requirements utilizing increased acces- 
Sions as the solution to its manning problem, the Navy would 
Nave to start a massive pilot recruitment program (2173 
annually), as well as increase the throughput of all phases 


Mee taght training. 
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TABLE AXKV 


Ber iCER AND ENLISTED MANMOD PROJECTED MANPOWER 
BRECESolLONS = OR REOUTRED BILESTS 


FY 1990° Aviation Annual Entry Level? 





Designator Billets Required Accessions Required 
or Ratings FOr 15 Gay~riers to Fill Billets Needed 
PILOT-LCDR© 537 2a 
=e 1014 S03 
moLJG eo do 
NFO -LCDR Zi 662 
Sy L By 5) s) ee 
-LTJG 1443 Loos 
AD aE / 2S L025 
-E-6 76. esd 
-E-5 858 498 
-E-4 ges Hes 
AE ee / IESG 662 
-E-6 1141 T2759 
-E-5 OS Se 
~E-4 Ons O73 
AME -E~7 ae aend 
© B22 343 
=a) 410 195 
-E-4 449 449 
Pain -E-/ de 475 
a © 410 465 
= SS 566 SPE 
-E-4 624 a2 
AMS EE / 1S 838 
i © 624 Tol 
= — 5 800 445 
-~E-4 TOS a 2 
AO -E-7 156 709 
6 624 781 
E> 663 SD 
-E-4 741 760 
AT a 7 254 827 
=e — 6 429 236 
i EBS 3 819 
=—Fi-4 Le S.6 B36 


Notes a,b,c,d - see next page. 
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TABLE XXXV (continued) 


FY ia AG ater Annual Entry Tee 

Designator Billets Required Accessions Required 
Oe Ratings mor 15 Carriers to Fill Billets Needed 
AQ -~E-7 98 382 

-~E-6 215 5 

-E-5 800 348 

-E-4 644 644 
AW -E-7 59 oo 

-~E-6 78 80 

-E-5 234 ales 

-~E-4 ZS Des) 
AX -E-7 20 52 

-E-6 78 59) 

-E-5 98 44 

-~E-4 6 176 
oe O~E-7 eat aa 

-~E-6 78 70 

-E-5 254 120 

-E-4 234 234 
Notes: 


ae This column (FY 1990 Aviation Billets Required for 15 
Carriers) shows projected billet requirements for the 
FY 1990 fifteen carrier aviation force by designator/rank 
and rating/paygrade. 


b. This column (Annual Accessions Required to Fill Billets 
Needed) shows the numbers of individuals who would have 
to be accessed (at entry level) into each designator and 
rating annually between the present time and FY 1990 in 
order to provide the necessary numbers of personnel at 
the ranks and paygrades shown in the Designator or Ranks 
column for FY 1990. (Each accession figure shown in the 
accession column was calculated solely for the designator/ 
rank and rate/paygrade opposite using the attrition, 
retention and promotion data from FY 1980.) 


c. The number 2173 which appears at the top of the accessions 
column indicates the entry accessions, required yearly, 
eemprovide 573 (billet requirements column) pilot LCDR's 
Byer 1990. If only the LT pilots rank were considered, 
then only 303 individuals would have to be accessed 
annually to meet the FY 1990 requirements (1014 billets 
required). (It is obvious, therefore, that changes in 
accessions policies alone cannot solve the FY 1990 manning 
problems, since no single accession figure provides ade- 
quate manning at all levels due to variance in retention, 
attrition and promotion.) 
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Meapoue XXXV (continued) 


Neces: 
d. No figures appear at these ratings/paygrades because 


there are no aviation billet requirements at these 
levels. 


At this point, it becomes necessary to point out that 
increased accessions, or indeed maintenance of FY 80 and FY 
81 levels of accessions, may not be easily achieved over the 
next decade. Demographic studies show a decreasing manpower 
pool in the 17 to 24 year age group from which the Navy draws 
the greatest part of its present accessions [Ref. 56]. Bear- 
ing this in mind and remembering that the Navy is presently 
Bopoue to 22,000 midie grade petty officers undermanned, it 
is evident that Naval aviation will have great difficulty in 
combating the shortages seen occurring in pilot ranks and in 
the enlisted ratings (AD, AE, AME, AMH, AMS and AO) by FY 1990. 
If accessions are not maintained, or in some cases increased, 
as shown in Tables XXXIII and XXXIV, it becomes apparent that 
the feasibility of adequately manning the FY 1990 fifteen 


Carrier airwing force is in serious question. 


PF. ALTERNATIVE RETENTION, ACCESSION AND PROMOTION POLICIES 
Presently, the LT and LCDR (pilot) retention rates are at 

only 30 percent. In order to achieve the FY 1990 airwing 

pilot LCDR's required levels by use of accessions alone, the 


Navy would have to access 2,173 entry level student pilots 


Oy 





Bereeannum. The column labeled "Retention Rates Change, All 
Other Rates Remain Constant" in Table XXXVI shows that by 
increasing the present retention rate (30 percent) to 66 per- 
cent, the need for such massive numbers of new accessions 
would be alleviated. A retention rate of 66 percent is quite 
mega, OL course. 

Maen projected supply of NFO LCDR's at FY 1990 is in excess 
of the projected required billets. Should the Navy desire to 
eliminate the overage, a change in promotion policy would be 
required, lowering the present promotion rate from LT to LCDR 
monoe2 percent. (The present rate is 70 percent.) Such a 
change in policy with respect to NFO's would, however, have 
erfects on both accessions and retention at earlier career 
stages. It is, therefore, not recommended that such sharp 
cuts in retention (by promotion policy changes) be adopted. 

"The Retention and Promotion Rates Change, All Other Rates 
Remain Constant" column of Table XXXVI shows the interaction 
between promotion and retention rates for LT to LCDR ranks, 
both pilots and NFO's. It was found that if the pilot promo- 
tion rate (from LT to LCDR) was raised from 81 percent (present 
day level) to 87 percent, and accession and attrition rates 
remained constant, the retention level required to meet FY 
1990 carrier airwing projected billets would be 60 percent 
rather than the 66 percent shown in the previous column, where 


no change in promotion, accession or attrition was made. 
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Lowering the numbers of NFO LCDR's from the present pro- 
jected over supply to the levels required by the FY 1990 
fifteen carrier airwings by use of promotion policy would 
involve cutting promotions from the present day 80 percent 
level to 58 percent. This figure (58 percent) and the analy- 
Sis assumes the present 70 percent retention rate would stay 
mmeaet., it is most unlikely that either accessions or 
retentions could be kept at today's levels if the possibility 
of promotions for NFO's to the rank of LCDR were reduced to 
only 58 percent. 

Increasing accessions was not considered as a viable 
solution to the Navy's pilot problem because of demographic 
trends over the next decade. The possibility of accessions 
actually decreasing is worth consideration. Should this 
reduction be only 150 individuals per annum (a reduction from 
1339 to 1189 pilots per year), an increase in pilot retention 
rates from the present 30 percent to 75 percent would be 
necessary, along with an increased promotion rate of 92 per- 
cent (it is presently at 81 percent). Obviously this acces- 
Sion decrease, or indeed any accession decrease, could worsen 
severely the Navy's already serious pilot problem. If acces- 
Sions could be held constant, policies aimed at increased 
retention, coupled with some increase in promotion rates, 
seem to be the most viable approach to ensuring a force suf- 
Meeitent to fill the pilot billets which the FY 1990 fifteen 


Carrier airwings will recuire. 
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Accession decreases, on the other hand, seem to be the 
best way in which to reduce the NFO's at the LT to LCDR level. 
Large reductions in promotions for mid-career officers could 
have unpredictable results. A backlash might lead to fewer 
accessions, or increased carrier attrition rates might 
develop--either could cause an eventual deficit in numbers 
of NFO's. An accession decrease of only 125 (a reduction 
from 879 to 754 per year) at present day retention rates 
would require only a7 percent reduction in promotions (from 
80 percent to 73 percent) in order to meet FY 1990 require- 
ments. This accession decrease is recommended as the best 
approach to containing the numbers of NFO LCDR's within re- 
quired projected levels. 

The enlisted rates, like the pilots, have been shown to 
suffer their greatest losses at the mid-management level (E-5 
to E-6 for enlisted). This particular problem would not lend 
itself readily to correction from increased accessions even 
if the manpower pool were not diminishing as it is. With the 
numbers of 17-21 year olds decreasing steadily over the next 
ten years, policies aimed at improved retention are recommended 
as the best solution to enlisted problems at all levels, but 
particularly at the E-5 to E-6 level where the Navy is cur- 
rently 20,000 to 22,000 petty officers undermanned. Increased 
promotion rates, and the financial benefits inherent in such 
rates, would also in all probability be an aid to providing 
higher re-enlisted rates and help to provide the enlisted 


Manpower for the FY 1990 fifteen carrier force. 
WAL 





Va PCONCLUSION 


The use of computer projections by Navy management level 
personnel to enhance the effectiveness of long term accession, 
retention and promotion policies can prove of great value. 

In this thesis, the application of the MANMOD (Markov Chain 
model) computer program to requirement, retention, accession, 
promotion and attrition data has yielded an analysis of 
alternative means for manning the fifteen carrier airwing 
memes 1n FY 1990. 

It has been found that unless drastic overall changes are 
made in retention figures, the FY 1990 carrier force will be 
severely undermanned in most areas of its airwing complement. 
There will be a 50 percent shortage of pilots if current trends 
in retention continue until 1990. Attaining the required 
number of NFO's, on the other hand, seems to present no prob- 
lem. With the NFO retention rate at 70 percent and the NFO 
promotion rate (LT to LCDR) above 80 percent, the Navy could 
afford to reduce the number of NFO accessions and still meet 
its requirements. 

In terms of enlisted personnel, the Navy as a whole is 
presently 20,000 to 22,000 middle grade petty officers under- 
manned. The aviation community, as the CREO list (an example 
was shown in Table XXIII) indicates, shares heavily in the 


deficit. Aviation enlisted data contained in this thesis 
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show severe shortages in seven of the eleven enlisted ratings 
studied, particularly at mid-management levels, and lesser 
shortages in three other rates at the E-4 level. As the 
fleet increases and demographic trends make maintaining ac- 
cession levels more difficult, it becomes unrealistic for the 
Seay) to look to the new crop of 17 to 21 year olids to fill 
its increasing billet requirements, or possibly even to main- 
tain its current manning deficit levels. 

A return to the draft would provide manpower at the entry 
level; however, a more serious problem arises in the Field of 
middle management. Retention of personnel, once acquired, 
must take a priority place in Navy's policy making. The 
incentives to both officers and enlisted whose services are 
in demand in the civilian job market must be such that the 
personnel will remain. 

Present aviation bonus incentives being offered to pilots 
and NFO's, as well as Special sea pay, indicate that Washington 
has recognized the problem. Whether this new policy will be 
sufficient to increase the pilot retention rate at the eight 
or nine year point (LT to LCDR) to the rate needed remains 
to be seen. 

A change in promotion policy, with a more rapid advance- 
ment potential and added financial rewards likely to be in- 
herent in such a policy, might prove a valuable weapon in the 
enlisted retention war. The young men in question (17 to 21 
year olds) whose numbers are projected to decline until 1995, 


are the source from which accessions are overwhelmingly made. 
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This thesis concludes that of the officers and eleven 
enlisted ratings studied, the following will be undermanned 


in FY 1990 unless immediate policy changes are put into effect: 


Mmrlcers.....-rPilots 131xX 

mmListed...s...s-. AT, AD, AE, AME, AMH, AMS and AO-- 
severe deficits at most levels 

Pai Sted .s6.. << AQ, AX, PR--deficits at E-4 level 
Oren 


Those designators/ratings which continue to be available in 
sufficient numbers are: 

Mee CCT S 4c. ete NEO 1L32X 

Basted. ......AW 

Careful long term management of Navy manpower resources 

will continue to be necessary over the coming years, particu- 
larly in light of the increased demand for manpower and the 
shrinking pool of accessible personnel. The utilization of 
such vehicles as the APL program MANMOD in the projection of 
data to make long term manning predictions can serve to 
channel funding decisions and develop policies to maintain 


the all-volunteer peacetime Navy and to provide for the 


Manning of a larger fleet. 
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AIRCRAFT SQUADRON MANPOWER DOCUMENTS FOR OFFICERS 


AIRCRAFT SQUADRON MANPOWER DOCUMENT 
ne eek BL rok 


12 AIRCRAFT SQUADRON 


eae ee ee RC aS Sa 
Designator W2 ou OZ 03 O04 05 TOTA 
iP OX 7 6 “4 2 19 
ir 20 I i 2 
1630 i 1 
7360 i, 1 
7380 1 i 
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source: OPNAVINST 5320.102B, Chief of Naval Operations 
OP-l11E. 


ise 





AIRCRAFT SQUADRON MANPOWER DOCUMENT 


E-2C OFFICER 


4 AIRCRAFT SQUADRON 
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Source: OPNAVINST 5320.153B, Chief of Naval Operations 
ce-TLir. 
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AIRCRAFT SQUADRON MANPOWER DOCUMENT 
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Designator W2 Ol 02 03 O04 OS TOTAL 
wsi0X 2 2 
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HPSTS 0 i Ht 
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TOTAL Z iL 22 5 4 2 36 
peurce: OPNAVINST 5320.138A, Chief of Naval Operations 
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AIRCRAFT SQUADRON MANPOWER DOCUMENT 


Foed OFFICER 


12 AIRCRAFT SQUADRON 
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AIRCRAFT SQUADRON MANPOWER DOCUMENT 
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Source: OPNAVINST 5320.170A, Chief of Naval Operations 
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AIRCRAFT SQUADRON MANPOWER DOCUMENT 
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Source: NTP A-50-7703, Chief of Naval Operations OP-112D32 
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AIRCRAFT SQUADRON MANPOWER DOCUMENT 
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source: OPNAVINST 5320.178A, Chief of Naval Operations 
OP-124F 
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AIRCRAFT SQUADRON MANPOWER DOCUMENT 
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Source: OPNAVINST 5320.177B, Chief of Naval Operations 
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Bos 
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Source: OPNAVINST 5320.144, Chief of Naval Operations 
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APPENDIX B 


AIRCRAFT SQUADRON MANPOWER DOCUMENTS FOR ENLISTED 
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AIRCRAFT SQUADRON MANPOWER DOCUMENT 
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AIRCRAFT SQUADRON MANPOWER DOCUMENT 
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AIRCRAFT SQUADRON MANPOWER DOCUMENT 
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APPEND EA C 


RATING NAMES 


Rating 

Abbreviation Rating Name 

AD Aviation Machinist's Mate 

AE Aviation Electrician's Mate 

AME Aviation Structural Mechanic 
(Safety Equipment) 

AMH Aviation Structural Mechanic 
(Hydraulics) 

AMS Aviation Structural Mechanic 
(Structures) 

AO Aviation Ordnanceman 

AQ Aviation Fire Control Technician 

Att Aviation Electronics Technician 

AW Aviation Antisubmarine Warfare 
Qeecreror 

AX Aviation Antisubmarine Warfare 
Technician 

PR Aircrew Survival Equipmentman 
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PEERENDIX D 


INSTRUCTION FOR IMPLEMENTATION OF A MANMOD 
COMPUTER RUN 


After the MANMOD program is keyed into a computer work 
space, the following steps are required in order to accom- 
Peeomea COMputer run. 


STEP 1. When in the MANMOD APL program (at the Naval 
Postgraduate School this is accomplished by logging 
Onto a computer terminal equipped for APL. First type 
APL (press ENTER), then press the ALT key and the APL 
ON/OFF key simultaneously. Next, type LOAD MANMOD 
(press ENTER) (The right paren is the orange printed 
paren key pressed in conjunction with the upper case 
key) (The only space required is between LOAD and 
MANMOD)), type INPUT (press ENTER). This starts the 
MANMOD program. 


STEP 2. The program will request: 

ENTER N(INITIAL CLASS VALUES)--This will be the initial 
numbers (stocks) of individuals that are in each year 
@eoup selected for study. it is implicit in this speci- 
Fication that time is descrete and in practice the unit 
of time will usually be a year. (In this thesis the 
groups covered a nine or ten year period. So the N 
vector would look like this for a nine year vector: 

meee oo 5/7 56 56 18 17 17 13. 


STEP 3. After the initial class values are entered via 
the ENTER key, the program will request: 

ENTER P(TRANSITION MATRIX) 

Tioak lth ROW--————---- Emisiis Galled the transition 
matrix and each row vector is called the position vector. 
It is also implicit that these specifications are time 
descrete and are usually in year’ units. The elements 
of vector will be assigned numerical values and this is 
accomplished by making hypothetical assumptions or by 
estimating the probabilities from past data. The pro- 
gram requires one row for each stock group entered in 
step 2. Tne main diagonal shows the percentage of indi- 
viduals remaining in a year group. To the left of the 
main diagonal would be those individuals that are demoted. 
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On the right side of the diagonal would be the promotion 
rates. In this thesis there was a continuous flow from 
one year to the next with no one individual being re- 
tained from one year group to the next and there are no 
demotions. This allows only the assumptions/probabili- 
jmes to fall directly in the spaces to the right of the 
main diagonal. All other entries would be zero, l.e.: 


menerow 0 .9 0000 00 0 
mena row 00 .8 000 0 0 0 
men row 000 .700 00 0 
EEC. 


STEP 4. After the P matrix is entered, the program will 
request: 
ENTER NUMBER OF RECRUIT TYPE: 


ieee IXED RECRUIT VECTOR 

wee POLL IVE (RECRUIT SIZE) 

8S MULTIPLICATIVE (RECRUIT SIZE) 

Pea DILIVE (SYSTEM SIZE) 

eit emit VE torolhM SiZk)---------- This gives 
the operator the chance to choose various types of 
recruitment systems. (This thesis used recruit type l. 


It would mean that over a ten year period, at 100 
recruits per year, a total of 1000 recruits are re- 
cruited. The additive and multiplicative aspect allows 
a compound recruitment. Also, the additive and multi- 
plicative mode can be applied to the whole system and 
memegust recruited at the first year point. 


STEP 5. If other than number one was chosen from step 4, 
additional information is requested as follows for each 
case: 

Pee tTiveE (RECRUIT SIZE)--ENTER RPROP (RECRUIT PROPORTION 
VECTOR) --ENTER RSIZE(RECRUITMENT SIZE)--and ADDITIVE 
INCREMENT (RSUM). 


MULTIPLICATIVE (RECRUIT SIZE)--(The request is the same 
as above with the exception that the last request asks 
mer MULTIPLICATIVE FACTS (FAST)). 


edie OR MULTIPLICATIVE (SYSTEM SIZE)--ENTER RPROP 
(RECRUIT PROPORTION VECTOR) with either ADDITIVE INCRE- 
MENT (RSUM) or MULTIPLICATIVE FACTION(FACT) as required. 


Mer additional information on recruit type selections, 
contact Professor Milch at the Naval Postgraduate School. 


STEP 6. If number 1 was selected from Step 4, then only 
the requirement ENTER R(RECRUITMENT VECTOR) is requested. 
When all recruits are entered at the lowest level, the 
vector will be as follows. The amount of recruits is 


6 





meacead first followed by zeroes for each year in N, 
i-e., 10000000000. There would be other numbers 
in the vector if lateral entry was considered. (There 
was no lateral entry considered in this thesis.) 


STEP 7. Next the program requests: 
miieen PERCENT CODE 

QO NO GRADE PERCENTAGE 

1 GRADE SIZE AS PERCENTAGE OF TOTAL GRADE SIZE 

2 GRADE SIZE AS PERCENTAGE OF ORIGINAL GRADE SIZE 
Usually number one is chosen. (The percentage calcula- 
tions will be in the output program next to the total 
number in each year group.) 


STEP 8. In this step the program requests: 
Pen cOU WISH TO SEE INTERVENING YEARS 

Q NO 

i YES 
If 1 is chosen and it is desired to produce a program 
that is calculated for 100 years, then the program will 
Show the figures from year 0 through year 100. Ifa 
look at each individual year is not desired, then a 
selection of 0 will give only the 0 and 100 year. 


STEP 9. After step 8 1S accomplished, the program will 
Show--END OF INPUT PROGRAM. At this point ask the pro- 
gram to compute the data over a period of years. If a 
ten year look is required, type in BASEQN 10, and if a 
100 year look is needed, type in BASEQN 100. (The system 
will only compute up to 999 years.) Once a year has been 
selected, one cannot request that year or any year pre- 
ceding without resetting. To reset, type RESET (press 
ENTER) and reselect whatever year required. 


STEP 10. If changes to the original input data are 
desired, the following procedure needs to be accomplished. 


To change N(INITIAL CLASS VALUES)--type N+x. Enter the 
new values of N at x. The arrow is the APL orange arrow. 


moe Change P (TRANSITION MATRIX)--type P(x;y) «+z. The x 
1s the row and the y is the column poSition where the 
Change is required. The z is the new value. Use the 
Orange parens (APL) typed without the upper case key 
being depressed. The arrow is the same arrow as in the 
above procedure. The semicolon is the orange APL 
semicolon. 


To change R(RECRUITMENT VECTOR)--type R+x. The new 


Values of R are recorded at x. The arrow is the APL arrow 
used in the above procedures. 
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Gemechnange INFERVENING YEARS--type LINES< x. The x will 
either be a 0 or al. The arrow is the same. 


Other changes may be made to the program and for further 
information contact Professor Milch, code 55 Mh, at the Naval 
Pemeaeaguate School. Also, all changes should be made after 
resetting is accomplished unless specific changes eliminate 
computational errors. 

If a printed copy of the MANMOD computer run is desired, 
then complete the following: 


STEP 1. After logging onto the computer type CP SPOOL 
SeroOLe START * CLASS A (press ENTER). This will start 
a spool that will record all further entries into the 
computer (mistakes included). 


STEP 2. Type APL (press ENTER). This logs one into the 
APL mode of, operation. 


STEP 3. Press the ALT key and the APL ON/OFF key at the 
same time. This gives you control of the APL characters. 
(orange colored keys). 


STEP 4. Type )LOAD MANMOD (press ENTER) (the right paren 
1s the orange paren pressed in conjunction with the upper 
case key). This has recalled the MANMOD APL program. 


STEP 5. Type INPUT (press ENTER). This starts the 
program. Make all entries required. 


STEP 6. After the program run is completed, type )OFF 
HOLD (press ENTER) (the right paren is the same as the 
one in step 4). This places the computer back into the 
CPU mode; (if) OFF is selected then the individual has 
logged off the computer altogether). 


Sue 7. Type CP SPOOL CONSOLE CLOSE (press ENTER). 
This stops information from being recorded on the spool. 


oTEP 8. Type READ = __ _____ (Each underlined 
section can have up to eight characters and will become 
the file name for the computer run (press ENTER). 


STEP 9. Type CP SPOOL CONSOLE STOP (press ENTER). 
This makes sure that the spool is no longer recording 
and all information recorded is lost. (The READ 

_ records program into personal storage 


eis 


pace.) 





STEP 10. The new file can be printed by typing PRINT 

Meeotemen sen mew file) or alternately 
first go to XEDIT mode and add or erase information as 
needed and then go to PRINT. 


This file is now saved in the operator's personal 


storage space and can be erased or kept as the operator 
Gesires. 
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a) 


[3] 

C4 J 

5 J 

[6] 

ne?) 

[3] 

gh) 

BO 3 
eel} 
2) 
ea) 
C14) 
fer5 j 
[16] 
er? } 
[18] 
C19) 
[20] 
bij 
{a22 } 
figeae3 |) 
(24) 
[25] 
[26] 
[27] 
3 
[29] 
[30] 
fat) 
fi 2 } 
C33] 
[34] 
[35] 
[36] 
C37] 
C38] 
[39] 


Deepen LA 


MANMOD APL PROGRAM 


VINPUT([OJYV 
V INPUT3I3:K3;PI3;ERRMSG 
ERRMSG*'ERROR: DIMENSION NOT COMPATIBLE WITY N-VECTOR. 
TRY AGAIN!' . 
I+. 
Miva (iNITIAL CLASS VALUES) ' 
N+, 
K+oN 
Davie a PCTRANSITION MATRIX) BY ROWS‘ 
P+(K,K)p0 
PINPUT:'ENTER 
eo, () 
*+INSERTX 1 K=pPL 
ERRMSG 
=r eNe UT 
INSERT: PUI; J+PI 
peeve UTX KR e2iel +1 
Monte R NUMBER OF RECRUIT TYPE' 
: MixhoeracrRurd VECTOR’ 
APOE IVECREOCRUIT SIZE) ' 
VU MEPmEnOArTiVE RECRUIT SIZE) '* 
ALOU IV EC SOYoLeEM (SIZE ) ' 
MULTIPLICATIVE CSYSTEM SIZE) ' 


' (#2) ,'TH ROW’ 


? 
? 
t 


oF WN ee 


’ 


TYPE~U 
>+(TYPE+1)/RPROPENTRY 
meee ONDER RURECRUITMENT 

ke U 

RPROP+Kp0 

PNEXTX\K=08 

ERRMSG 

+RY 

> GAT 
RPROPENTRY:'"ENTER RPROP( RECRUIT PROPORTION VECTOR)! 
RPROP+,U 

*+CHECK1x\K=9RPROP 

ERRMSG 

+RPROPENTRY 
CHECK1:>((7TYPE=4)VTYPE=5)/CHECK2 

TENeeae ROLLE INITAL RECRUIT TOTAL ENTERING SYSTEM) '* 
RSIZEQ 
GHeeK2- = (TYPE=3)VTYPE=5) /MULT 
Mes aNT eR ADDITIVE INCREASE ' 


VEenOn)* 
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C40] 
C41] 
C42] 
C43] 
C44 J 
C45] 
C46] 
C47] 
C48] 
C49] 
[50] 
[51] 
[52] 
[53] 
[54] 
(55) 
C56] 


C1) 
C2) 
C3] 
C4) 
[5] 
C6] 
[73 
C3] 
C9] 
[10] 
C11] 
£42] 
[89°) 
ay | 
C15] 
[16] 
7 | 
C18] 
C19] 
[20] 
C21] 
[22] 
[23] 
C24] 
[25] 
[26] 
7 } 
[28] 


INC +U 
>NEXT 

Memes BNI LAMMULTIPLICATIVE FACTOR’ 
FACT+O 

R«Kp0 
+NEXT 

NEXT:'"ENTER PERCENT CODE! 
: 0 NO GRADE PERCENTAGES' 
: 1 GHAUDE SIZm AS PEACENT 
, 2 GRADE SIZE AS PERCENT 
PCODE+Q 
"DO YOU WISH TO SEE INTERVENING 
: 0 NO! 
: i! io 
LINES+0 
TCOUNT*O 

END:"END OF INPUT PROGRAM! 


OF TOTAL GRADE SIZE' 
OF ORIGINAL GRADE SIZE' 


YEARS' 


vourPUrCOly 

VY OUTPUT 

I+0 
>+(TCOUNT>0)/CHECK 
SETUP: PFORM<' ,.O(0,74,0)M' 
meRS@oINE<'I3,X3,722,X,59,X' 
PIRSTLINEL2*FIRSTLINEGE ,PFPORM 
MIDLINE*'X6,I2,X,1I9,X' 
MIDLINE12+MIDLINE,PFORM 
LASTLINE*+'X4 ,OTOTALOH,I9, x" 
LASTLINE*LASTLINE, PFORM, 

re N 


ses 
PERCENT 
Capgero>-(PCODE= 0 1 2)/COLOUTO,COLOUT12,COLOUTI12 
COLCOUTO: I+«I+1 
=(l>K)/CAST 
>(7>1)/MIDO 
Proof PFIRST LINE AFMT TCOUNT,I,NLIJ 
~COLOUTO 
MIDO:MIDLINE AFMT I,NC(TI] 
mooi UT O 
COBGUTA2:Il+I+1 
>(I>K)/LAST 
~(IT>1)/MID12 
FIRST12:FIRSTLINE12 APMT TCOUNT,I,NCIJ,PERCENT(TI) 
SCOLOUT12 
MID12:MIDLINGE12 AFMT I,NCIJ,PERCENT(I) 
meu L 12 
see ¢ Aol ome Arar TOTAL, ene RSUM 


- Dee eenmeeneePe eee ese wePeeweetee & we we we we ew ee ee oe 
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VBASEQULOIV 

VY BASEQN T 

>(TCOUNT=0)/SETUP 
+(T<TCOUNT)/ERROR1 

>+START 
SETUP: N+N 

RPROP«RPROP 

TYPE*TYPE 

P+P 

ONE«(K+oN) pil 

ANSWER*0O ROUND 0,(1,K)pNINT<N 
TOTAL*TOTAL*TONE+.x*N 

RECRUIT O 

ReR 

*+OUTPUTDATA 
START: NINT«<N+.xP 

mMOOUNT+TCOUNT+1 

meCRUIT TCOUNT 

ANSWER*TANSWER, C1] 0 ROUND TCOUNT ,N«NINT+R 
TOTAL*+L(0.5+ONE+.xN) 
>((TCOUNT=T)VLINES=1)/OUTPUTDATA 
>START 
OUTPUTDATA:TOTAL*<\.(0.5+0ONE+.xN) 
TOTPERCENT+*L(0.5+100x7TOTAL DIV TOTAL) 
RSUM«L(0.5+ONE+. xR) 

+(PCODE= 1 2)/PCALC1,PCALC?2 
*SKIP 
PCALC1:PERCENT*L(0.5+100xNt7TOTAL) 
+SKIP 
ROAEG 2:PERCENT+L(0.5+100xN#TOTAL) 
SKIP:OUTPUT 
CHECK3:>(TCOUNTS<T) /START 

+0 
PanOR1:'TIME AEQUESTED HAS BEEN PAST' 
=O 

V 








VRESETCONV 

V RESET 

TCOUNT+O 

N+N 

RPROP+RPROP 
TYPE+TYPE 

P+P 

"RESET COMPLETED! 
v 
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WHE GRUITULM IY 
GEOR UIT T 
ie) +(TYPE= 12 3 4 S)/OUT,ADDREC ,MULTREC ,ADDSYS,MULTSYS 


e2") meyVALID OR MISSING RECRUIT? TYPE CODE' 

7% Re, ne (nsraesrtac)xRPROP 

(61 20a rier) «nerop 

a] Mey 5. R«( TNC+TOTAL-NINT+.xONE)*RPROP 

19) . a ((PACT<-1)xTOTAL)+TOTAL-NINT+.xONE)*RPROP 
et +0 


[12] OUT:+0 
V 


aS 





oC. 


ley 


nn 


aS . 
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